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PREFACE. 


The following article is from a report made to the New York 
State Forest Commission in 1894. No claim or pretension is 
made to any original researches of a botanical nature. The 
report aims rather to furnish information of a general character 
concerning this, the leading merchantable species in the great 
forest of Northern New York. At the same time it is hoped that 
there may be something in these few pages which may be of 
interest alike to the botanist, forester and lumberman. 


WILLIAM F. FOX. 
Axpany, N. Y., January 15, 1895. 
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The Adirondack Black Spruce. 


PICEA NIGRA, Linx. 


Brack, Dousiz, on Rep Spruce. 


Fr., Hpinette noire;* Ger., Schwartztanne; Sp., Abeto negro. 

Leaves dark green, needle-shaped, four-sided, about one-half inch in length, 
and set thickly on all sides of the branches; flowers in May, the cells of the 
antlers opening lengthwise. Nodding cones, persistent for several years, 
from one to one and one-half inches long, ovate in shape, recurved, with thin, 
rigid scales having a characteristic broken or slightly jagged edge, the cones 
hanging on the end of short branches. Bark thin, of a dark-brown color 
somewhat tinged with gray, covered with roundish scales. 

While the principal habitat of this species is to be found in 
New York, Vermont, New Hampshire, Maine and Canada, it 
extends northward to Hudson Bay, and southward as far as North 
Carolina, although it grows but sparsely in Pennsylvania. It is 
found also as far west as Wisconsin. Years agoit formed a large 
part of the forest which covered the Catskill mountains, but 
was rarely found in the western part of this State. 

In New York it attains a common height of 80 feet (24.38 m.), 
with a common diameter of 18 inches (45.7 cm.); and a maximum 
height of 105 feet (32 m.), with a maximum diameter of 36 
inches (91.4cm.). It prefers a hilly and mountainous region with 
an altitude ranging from 1,200 to 1,800 feet, and while it is found 
at its best on mountain slopes it grows readily in low, swampy 
valleys. 

It furnishes a light softwood of medium strength, with a 
straight close grain. The heartwood has a tinge of red; it is 
very often white. The sapwood, which is generally of a lighter 
shade, or a pure white, is about two inches deep in trees which 
have attained a diameter of 20 inches or more. The smaller 
trees have a thicker sap proportionately. It has a specific gravity 
of 0.534; percentage of ash, 0.27; average tensile strength, 


* The French Canadians call it Hpinette a la biere. 
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10,000 pounds to the square inch. It weighs about 28 pounds to 
the cubic foot, and when perfectly dry, 25 pounds. Spruce pulp- 
wood cut on high land, partly seasoned, will weigh about 3,800 
pounds per cord; that cut on low or swampy land about 4,200 
pounds. 

It is the leading merchantable species of the New York 
forests, the white pine having, substantially, been removed many 
years ago. In 1893 the total product of all the mills which ob- 
tained their stock of logs from the Adirondack forests was as 
follows : 


Feet. 
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Hard woods ies Gye a cn) ve eens ete ee eta 7,713,828 
Totals oUF tana eh i ek UI eee es Se rere 355,050,528 
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The production was still greater in 1892, owing to the low 
water during the previous year; but the figures given here for 
1893 will fairly represent the average annual product of this 
region. In addition to the 241,581,824 feet of spruce sawed in 
1893, the pulp mills consumed in that year 92,135,707 feet, B. M., 
all of which was used in the manufacture of paper. 

Spruce lumber is used for various purposes, but principally for 
house building, a large amount of it being made into flooring and 
ceiling, for which use it takes the place largety of white pine. A 
large share of the product is also sawed into joists, scantling, 
square timber and dimension stuff. In market value it is cheaper 
than white pine, but dearer than hemlock. The value of the 
logs in the tree, or “stumpage,” is about 35 cents per market 
log, or $1.75 per 1,000 feet, the price varying somewhat more or 
less in proportion as the timber is accessible or within hauling 
distance of streams which will permit the floating or “ driving ” 
of logs to the mills. The value of the logs when delivered on 
the banks of these streams is about $1.30 per market, or $6.50 
per 1,000 feet. The bark has no commercial value. It is peeled 
from standing trees, occasionally by woodmen, guides or sports- 
men, who use it for covering the roof or sides of their shanties. 
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In the Albany lumber market the log run brings about $14 per 
1,000 feet. There is very little clear stuff to be sorted out; a 
small percentage of clear inch, however, is generally selected 
which sells for $23 per 1,000 feet. For this market it is sawed 
largely into nineinch boards, and into two-inch planks, nine 
inches wide; also into 2 by 10-inch planks. Shingles made from 
spruce are of inferior quality, and not durable; hence it is seldom 
used for this purpose. The wood decays rapidly when exposed 
to the weather, but when protected it will compare favorably 
with other softwoods in durability. The trees of this species 
growing in a dense forest furnish tall tapering trunks, free from 
branches, with an elastic, straight-grained timber, which makes 
it very desirable for spars and piles. One firm of lumbermen in 
the Adirondack region ships annually a large quantity of this 
timber “in the round,” the full length of the tree, for this pur- 
pose. It is used in boat building, the base of the tree and princi- 
pal roots furnishing knees, while the best quality of the straight- 
grained planks taken from the butt logs are manufactured into 
oars. In the southern part of the Adirondack forest the best 
trees are selec:ed, from which the clear butt logs are taken for 
the manufacture of sounding boards for pianos. Only choice 
logs are used for this purpose, and these are “quarter sawed” 
into boards five-eighths of an inch thick. This class of lumber is 
worth $35 per 1,00v feet at the mills. The logs cut for this pur- 
pose are known in the trade as “fiddle butts.” 

Mention should be made here, also, of the resinous gum which 
exudes from the tree trunks of this species, and which, after 
undergoing a slight preparation, is sold for chewing gum. A 
large number of men known as gum pickers follow this industry 
during the winter months, obtaining a good livelihood from this 
peculiar work. Years ago a favorite drink knownas spruce beer 
was made by boiling the young branches and evaporating the 
infusion, but its place as a beverage has been so largely taken by 
other drinks that now one seldom sees or hears of the old. 
fashioned “spruce beer.” This decoction of the spruce twigs 
has valuable medicinal properties, and is a well-known antidote 
to the form of scurvy prevalent among seamen while on long 
voyages. 

The wood furnishes an inferior quality of fuel, giving out little 
heat comparatively, and, owing to the air contained in it, causing 
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a continual snapping, which makes it dangerous when burned in 
open fire-places. 

Occasionally, this species grows thickly in masses, or what the 
lumbermen term “clumps,” but, as a general thiag, it is distrib- 
uted quite evenly through the forests in which it is found. 
Throughout the Adirondack woods it forms on an average from 
1 to 15 per cent. of the timber. The Adirondack forests, as a 
whole, are composed principally of hardwoods, the deciduous 
trees including about 7u per cent., among which the remaining 
30 per cent. of conifers are, as a general thing, somewhat evenly 
distributed. The black spruce is here found in company with the 
maple, beech, and yellow birch, among which there is a further 
but small admixture of ash, cherry, elm, basswood, and ironwood. 
The conifers associated with the spruce are composed of hemlock, 
balsam (Abies balsamea), tamarack and white cedar, the various 
species of pine having been nearly all removed by the lumber- 
men years ago. Michaux makes the statement that this species 
‘often constitutes a third part of the forests by which they are 
uninterruptedly covered.” One of our leading text-books on 
botany states that “dark-mountain forests are often wholly com- 
posed of it.” While this statement may possibly be true of other 
localities, there is certainly no such composition in the Adiron- 
dack forests, aside from the occasional but small clumps of spruce 
previously referred to. 

In some localities there are large areas along the mountain 
slopes covered with a heavy proportion of evergreens whose 
sombre hues might give rise to such an impression to a distant 
spectator, but a closer examination of such forests discloses a 
large admixture of other conifers, together with a good propor- 
tion of broad-leafed trees which are apparent only in summer, 
and which even then are liable to be overshadowed and hidden 
by the overtopping or dominant crowns of tall conifers. 

In its habit the black spruce has very little of attraction or 
beauty in its appearance. When growing in masses, all its 
branches fall off, leaving groups of columnar, tapering shafts, 
each of which is surmounted by a small, sparsely-limbed and 
irregular crown ; and this is also the case, to a considerable extent, 
where it is distributed among the hardwoods with plenty of 
surrounding space. When growing in openings, well removed 
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from other trees, its branches are persistent and cover the trunk 
from the ground to the crown, forming a pyramidal-shaped tree 
with a conical head whose regular and symmetrical outlines elicit 
praise from some, while the primness and exactness of shape is 
objectionable to others. 

In growing it attains height by the annual increase of one lead- 
ing terminal shoot, which adds to its height 10 to 15 inches each 
year. From the base of this terminal shoot there is formed each 
year a whorl of branches which gradually shorten in passing 
from the lower to the upper ones, the lower ones having each 
one more year of growth than the one above it. The branches, 
which are in whorls of four or more, are horizontal with a slight 
tendency to an upward direction. As the trees increase in age 
the whorls become less distinct, owing to the decay and falling 
off of the branches. 

The black spruce derives its name from the very dark hue of 
its foliage which, when massed on some mountain slope, is of such 
a sombre color that it appears to be black rather than green. 
The name is also used in distinction from the white spruce, whose 
leaves are of a pale or glaucous hue. In many of our manuals 
the black and white spruce are designated respectively as the 
double and single spruce, but the reason for this peculiar distinc- 
tion is not readily apparent. 

These two species bear such a resemblance that it is not always 
easy to identify them, the cones, which differ but slightly in size 
and shape, furnishing the principal distinctive feature when the 
flowering season has past. The white spruce is far less abundant 
throughout the Adirondacks, being rarely seen outside of Essex 
county. It is a much smaller tree, and its branches are more per- 
sistent, most of the trees being covered with limbs from the py ra- 
midal apex down to the ground. The difference between these 
species is best described by Mr. Charles H. Peck, State Botanist, 
who in referring to their resemblance says: 

“The resemblance between the white spruce and some forms of 
the black sprue is so close that it is not always easy for an un. 
skilled person to separite them. The descriptions of these trees, 
as given in the manual, indicate but a part of their distinctive 


features, and the characters there ascribed to the edges of the 
cone scales do not in all cases hold good. Having compared 
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these trees at flowering time the following characters seem to me 
to be the most available ones for distinguishing them. 


WHITE SPRUCE. 


Young branchlets glabrous. Leaves 
six to eight lines long. Cones oblong 
or cylindrical, deciduous before next 
flowering time. Sterile aments pale, 
supported on slender whitish pedicels 
exserted from the basal cup of scales. 
Fertile aments eight to ten lines long. 
Young leaves visible at flowering time. 


BLACK SPRUCE. 


Young branchlets pubescent. Leaves 
four to seven lines long. Cones ovate 
or oblong, still on the tree at next 
flowering time. Sterile aments tinged 
with red, sessile in the basal cup of 
scales, Fertile aments five to six lines 
long. Young leaves not yet visible at 
flowering time. 


“These trees are in flower at the same time in the same locality. 
They were in bloom the past season in the vicinity of Elizabeth- 
town the last week in May.” 


The white spruce of the Adirondacks seems to be an inferior 
type of its kind. Prof. Charles S. Sargent, in his “ Report on the 
Forests of North America,” tenth United States census, in de- 
scribing this species says: 

“A tree 15 to 50 meters in height, with a trunk 0.60 to 0.90 
meter in diameter; low, rather wet soil, borders of ponds and 
swamps; most common north of the boundary of the United 
States, and reaching its greatest development along the streams 
and Jakes of the Flathead region of northern Montana, at an ele- 
vation of 2,50U to 3,500 feet; the most important timber tree of 
the American subarctic forests north of the sixtieth degree of 
latitude, here more generally multiplied and of larger size than 
the allied P. Vigra with which it is associated.” 

There is also a tree known as the red spruce which is occasion- 
ally found in the Adirondacks, but more plentifully in Canada. 
At one time this tree was described as a distinct species (Adies 
rubra), but latterly it is held to be a variety of the black spruce. 
It has larger cones, and a reddish, softer wood, the latter feature 
being attributed by Michaux to some influence of the soil. 

Prof. N. L. Britton, of the Department of Botany, Columbia 
College, in an article on “New or Noteworthy North American 
Phanerogams”’* says: 

“T have lately been much interested in the spruces, and have 
observed them closely on the Blue Ridge in southwestern Vir- 
ginia, where | became familiar with two species, one of which 
1 supposed to be the white spruce, Pecea Canadensis. The saine 
two species occur on the slopes of Mounts Marcy and McIntyre, 
in the Adirondacks, but neither of them is P. Canadensis, which 
species [ did not see. It is reported from northern New York, 
but I did not encounter it. 


* Bulletin of the Torrey Botanical Club, Vol, 21, No. 1, Jan., 1894. 


Fig.1, Cone and leaves, natural size. 
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“The two species of the Blue Ridge and the Central Adiron- 
dacks are the black spruce, P. Marzana, and the red spruce, 
P. rubra. By most recent authors the latter has been regarded 
as a variety of the former, but this view has been ably attacked 
by Prof. George Lawson in a paper on ‘Remarks on the Dis- 
tinctive Characters of the Canadian Spruces,’ published, I think, 
in 1888. He there maintains that the red spruce is distinct from 
the black, and I am in entire accord with this opinion. The 
white spruce is very different fiom either of the others by its 
elongated cones, entirely glabrous and glaucous twigs and sterig- 
mata, and very light-green leaves. . rubra differs from P. 
Mariana by its very slender twigs, which are sparingly pubes- 
cent, the sterigmata nearly or quite glabrous, its very slender 
light-green, nearly straight, very acute leaves, and its oblong 
cones, which are deciduous at the end of the season, the scales 
lacerated or two-lobed. P. Mariana has stout, very pubescent 
twigs and sterigmata, stout, and thick, merely mucronate, dark- 
green, incurved leaves, and ovate, larger cones, which are per- 
sistent for two or more years, their scales entirely or merely 
erose. PP. rubra, according to my observations, reaches a much 
greater altitude on McIntyre than does P. Mariana, and this 
agrees with our collections in the Blue Ridge of Virginia. The 
very slender twigs of 1. rubra and its light-green leaves give it 
a much more graceful aspect than is exhibited by P. Mariana.” 


A noticeable peculiarity of the Adirondack spruce is the large 
number of defective trees scattered through the forest, which are 
known as “seamy trees,” this defect or “seam” rendering them 
unfit for lumber. The seam appears to bea crack which extends 
up and down the trunk, varying in length and extending in some 
cases from the butt log to the lower branches of the crown. 
These openings vary in depth, but sometimes the crack reaches 
to the heart. The edges of the seam are thickly coated with the 
resinous substance known as spruce gum, which exudes and then 
hardens, the larger and cleaner masses being gathered by the 
“oum pickers” who earn a livelihood by this work. The seams 
are mostly perpendicular, but in trees where the grain of the 
wood is not straight, the seam winds upward obliquely as it 
follows the grain. The cause of this defect has never been satis- 
factorily explained, although various reasons have been suggested. 

These seamy trees are not as observable now as before the 
great blight which, within the last 20 years, destroyed a 
large proportion of the spruce throughout the Adirondack 
forests. The seams were confined mostly to mature trees, as the 
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blight seldom attacked trees under 12 inches in diameter. 
The younger spruces which were spared, and which form a large 
part of the forest to-day, afford now comparatively few specimens 
of seamy timber. 

About 25 years ago, the black spruce throughout the great 
forest of northern New York began to show signs of blight, 
the first appearance of which was noticed in 1868. During the 
next 10 years this blight spread through most of the forest, 
only a few localities remaining untouched. Competent authori- 
ties who had made a study of the matter on the ground, esti- 
mated that at one time one-third to one-half of the matured 
spruce in the Adirondack region was dead. In some townships 
there was a recurrence of the evil after an interval of 25 years, 
the time of the first appearance being fixed by some observers at 
a date earlier than 1868. 

When the trees were first attacked by this scourge, the leaves 
commenced falling while they were yet green. The foliage 
remaining on the tree soon turned to a reddish-brown, whose 
hues made the mountain slopes and forest areas of the valleys 
appear as if a scorching fire had swept over them. About 1884 
there was a noticeable cessation in this destruction of timber, 
and since that time there has been.no recurrence of the evil. The 
dead trees have mostly fallen, although here and there some tall 
“stubs” remain as reminders of the calamity. The young trees, 
which everywhere escaped, now display their green foliage where 
the brown dead leaves of the blasted spruces were seen, and but 
little evidence remains of the blight that wrought such a wide- 
spread destruction in this class of property. 

The cause of this decay or death of the spruce has been the 
subject of much discussion, various reasons for it having been 
advanced. Some—among them, men who had been close 
observers of the blight from its beginning — attributed the death 
of the trees to drought ; but this reason was hardly satisfactory, 
because the disease killed the timber growing in damp, moist 
places and swamps, as well as in localities where drought might 
have affected them; also, on northern as well as on southern 
slopes. Moreover the alleged drought did not affect in any way 
the other species, both deciduous and coniferous, which were 
growing in company with the diseased spruces. 
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One-third natural size. 


THE ADIRONDACK BLACK SPRUCE. 13 


Some claimed that this premature decay was due to the agita- 
tion of the trees by high winds, but the blight attacked also the 
timber standing in sheltered and protected situations. 

It was suggested that the evil might have been due to a hard 
winter, to some period of intense cold, or to some late and severe 
frost occurring after the sap had started in its vernal flow; but 
there is no record of any such unusual weather, and no reason 
why all the other species, some of them closely allied to the 
spruce, should not have been injured by the same cause. 

Others, including dendrologists as well as woodsmen, held 
stoutly to the theory that the spruce was a short-lived species, 
and that the trees died of old age. There was some ground for 
this theory in the fact that the smaller trees — those under 12 
inches in diameter or thereabouts—were uninjured. But, in 
reply, it has been shown that the spruce is not a short-lived tree ; 
that it is a hardy species which resists the extremes of altitude 
and latitude; that, where it grows subject to natural forest con- 
ditions, it is the slowest in growth of all the native trees of our 
State, and that there are live spruces standing in the Adirondacks 
which are nearly four centuries old. Spruces of equal diameters 
often vary 100 years in age, owing to difference in environment. 
But these trees died in masses or clumps, the same as when scat- 
tered, irrespective of the fact that, though of equal size, they 
differed a century or more in age. If the trees which died had 
all been planted at the same time,:were all of the same size, 
diameter and age, and, furthermore, the limit of maturity had 
been ascertained and determined, then the theory of death from 
old age might be entertained. 

In view of the prevalence of insect blight elsewhere it seems 
strange that this cause should have been overlooked or summar- 
ily dismissed without consideration. Some investigators asserted 
that they had looked carefully for insects, both on the leaves and 
under the bark, and failed to find any. This proves nothing, 
however ; the entomologists found them when they took up the 
investigation. 

From statements made by Mr. Peck, the State Botanist, who 
first discovered the insect at work, and reports of entomologists 
whose observations justify his conclusions, there seems to be 
good ground for attributing the death of the Adirondack spruces 
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to the work of a small beetle known as the Hylurgus rufipen- 
nis, Kirby. Mr. Peck found both the mature insect and its 
larvee in countless numbers under the bark of the diseased trees. 
These insects excavate a passage between the bark and the wood, 
eating away a part of both, and thus, practically, girdling the 
tree, their numerous galleries forming an intricate network of 
furrows which traverse the most vital part. Woodsmen are apt 
to claim that worms or insects are found only in dead or fallen 
timber, and entomologists have often expressed a doubt as to any 
borer attacking a live tree. But both Mr. Peck and Dr. Packard, 
in their investigations of the Adirondack spruce blight, found 
these beetles in live spruces, trees in which the wood was full of 
sap and on which the leaves were fresh and green. 

Mr. Peck mentions having found dead beetles ina 10-inch tree. 
In this case the insects had commenced work, but the resin — 
which is so plentiful in the young spruces —oozed from the 
wounds, obstructing their passage, and the insects becoming 
embedded in gum were found dead, each in its furrow. The 
older and larger trees having less resinous matter, offered no such 
obstruction, which may account for the fact that only the mature 
trees perished —a much more plausible theory than the one of 
old age. 

The reason for the sudden cessation of the blight has been a 
subject of discussion as well as the origin. The complete disap- 
pearance of these insects has been attributed, with good reason, 
to the woodpeckers, which were observed at work inmany places, 
the dead trees having been pecked at by these birds in search of 
insect food until the bark had turned to a reddish hue. 

It is not at all improbable that there may be a recurrence of 
this blight, and another wholesale destruction of merchantable 
timber from this cause. If so, the timber as fast as it is attacked 
should be cut and marketed instead of allowing it to be wasted 
and lost. Unfortunately the State law will not permit any such 
economic action. The sale of any timber in the Forest Preserve, 
not only the matured but the dead and fallen trees as well, is 
specifically prohibited. Neither can the law be repealed or 
amended, for the persons who are responsible for this remarkable 
legislation succeeded in having it incorporated in the Constitution 
itself. 
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Since the organization of the Forest Commission, 10 years ago, 
not a tree has been cut on State land with the consent of the 
Commission, and, under the new Constitution, 20 years must 
elapse before any such permission can be given. Buton the lands 
owned by the clubs or used as private preserves, which include 
one-third of the Adirondack forest, timber cutting for revenue 
and also for forest improvement will always be carried on. 
Where the cutting is done with reference primarily to forest 
improvement, the trees are taken irrespective of size or species ; 
but where the thinning is done with reference to forest revenue 
rather than improvement, the cutting will probably be confined 
to one or two merchantable species, with some further restrictions 
to prevent the cutting of small trees or those which have not 
attained a mature size. 

Except in a few localities the hardwood timber, which con- 
stitutes over 70 per cent. of the average forest, is not cut, 
while from the remaining evergreens only two* species are 
taken to any extent. There is little or no white pine left 
in northern New York. Hemlock is valuable only for its bark, 
owing to the low market price for that kind of lumber, and is 
not cut for bark except where there is a short haul or easy ship- 
ment to some tannery. Balsam, cedar, and tamarack have so 
small a place in the lumber market that these species are seldom 
removed. But the black spruce, which forms from 5 to 10 per 
cent. of our northern forests is a merchantable species in great 
demand, and forest owners desirous of obtaining a revenue from 
their property can take the matured trees of this species without 
any serious injury to existing conditions. In fact, so few spruce 
trees are cut to the acre on a well-managed job that their absence 
would be noticed only by those familiar with the business, there 
being no apparent diminution in the density of the forest or 
quantity of foliage. Of course, such a system, however closely 
restricted, would not fill the requirements for forest improve- 
ment; but it does not necessarily imply forest injury, much less 
forest destruction, as recently claimed by some very good but 
very stupid people. 

Laying aside the question of cutting timber with reference to 
forest improvement, the cutting on the private preserves of 


* Spruce and hemlock. 
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matured spruce for revenue only, still involves a discussion of 
certain points closely connected with forestry principles. 

No matter how well our people may become educated in the 
tenets of scientific forestry, or how amply provided our land- 
owners may be with skillful, professional foresters, the system 
under which the Adirondack forest must be managed for years, 
well or poorly, will be the one known as that of “selection.” This 
is indicated by various conditions. Our forests are already grown, 
and the market price of their product will not warrant anything 
in the line of planted forests other than some experimental work. 
Moreover, as only one merchantable species is accessible, the cut- 
ting will be limited for a long time to that one species, — the 
black spruce. In order to insure a future and permanent supply 
the selection will be further confined to the matured trees, so far 
as the problem of tree-growth and interest account will permit. 


AGE OF THB SPRUCE. 


Here arises the question, what constitutes a matured spruce in 
the Adirondack forests? How old must it be when it grows 
under natural conditions? How large, how tall, and what must 
its diameter be? Under any system, whether the thinning be 
done for improvement or revenue, this point is one of the first to 
be determined. 

For the purpose of obtaining definite information on this sub- 
ject the Forest Commission instituted some researches, the result of 
which is here submitted. Acting under definite instructions from 
the Superintendent some of the foresters, specially detailed for 
this work, went to different localities in the Adirondack forest, 
where, by counting the annual rings of tree-growth as revealed 
by the stumps and cross sections of the trunks, they accumulate | 
a mass of data and statistics which furnish satisfactory informa- 
tion on this point. In counting the rings on the stumps the for- 
esters used large magnifying glasses, which were necessary owing 
to the slow growth of the spruce and crowded condition of the 
annual rings. In many cases it would be impossible to count 
these rings, or “ grains” as the woodsmen term them, with the 
naked eye. The rings were counted on the line of the greatest 
diameter, and from the center along the longest radiating line. 
Small pins were inserted at every inch, and the rings in each 
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inch counted and recorded separately. By the latter arrange- 
ment the amount of eccentricity in the growth is apparent in 
each case. In the black spruce the heart is seldom found in the 
exact center of the tree, this lack of concentricity in.the rings of 
annual growth being a noticeable feature. — 

_ The statistics offered first are based on the work done by 
Forester Humes, in St. Lawrence county, who examined and 
counted the rings on 237 spruce trees with reference to estab- 
lishing the facts as to age and maximum size only. The statistics 
showing number of years for each successive individual inch of 
diameter, together with amount of Bir ene: are given in 
other and subsequent tables. 

3 


_— 
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TABLE I. 
Diameter | Number *Len i r umber Total 
a aan of stump,in| rings aia ib tes fe serena ee rings eas of 
2 inches. stump. feet. Inches. attop.. | in f¢ et. 

1 NR 30 825 72 11 98 93 
Roeeney, Ste hie ak lens 30 289 68 9 105 &7 
BoE Bie sateen a 30 315 54 12 123 82 
SAI a SP 30 275 54 a7 104 91 
990 fA eae gee 380 291 58 12 116 92 
ie AS Ee eae 29 333 58 13 112 81 
Gh Mee tae hat hho es ol 29 298 54 10 100 79 
BS ate tae SEL eae 29 321 54 9 97 75 
a Din eee or foe ae 29 287 58 12 103 87 
TN etorde tere thot" pales 29 312 54 14 188 91 
UL lees ge Ne fas » Wale eos 29 310 54 13 106 83 
Laie ee eae ete 29 273 54 11 94 80 
LD Heres cee 28 278 58 10 100 70. 
DA Beis iis eet Aste 28 295 58 13 118 76 
Sa Pee praee LSA irae yA 28 273 54 10 84 70 
GR hove ttren, Erect ents 28 247 58 8 99 68 , 
BU Pe ASS ert OD 28 301 60 q 93 72 
i Ra Bnet st ove te namie mea 28 300 54 12 68 70 
1D Se pee ee ete 28 271 54 10 123 70 
ON Se as ee 27 281 58 12 1038 68 
Laas Miteneteies meek: 27 302 54 11 98 76 
Deas k. Meets ake 27 298 58 10 99 69 
Beta. Gevsetie tere eae 27 258 54 9 107 80 
De ied Mea tia ae eV, 27 259 . 64 13 156 78 
ON UA Se aie ah 27 316 54 10 121 71 
LiF ance Opie eS ON EE | 27 273 58 11 99 81 
rif RAS OS EP A 27 301 54 12 136 69 
DS akties eee 27 298 54 14 184 86 
A eeu tett y iehe 27 294 58 12 1238 80 
OU) are ters Ets Oye 27 284 58 10 118 fa 
DL APE UE 27 294 54 14 119 64 
1k NRA TA REE a 2 27 274 54 11 100 80 
oD shell roeneaaa ME ag 27 278 58 pet 87 67 
Ft Rete MD NN ae 27 804 54 11 101 70 

PAO Ae Onin CRTAiS 27 293 58 tT 112 val 
OG eetuee tigate rink 27 278 54 10 97 68 
Oh pees eee 27 801 58 10 80 68 
Oy raw eeernt | eat 26 301 54 13 155 8&4 
39 . 26 302 58° 12 102 74 
BOSS ratte w ahite 26 293 54 12 138 69 
Michie vue tees 26 284 54 13 188 80 
Be ee Sal itn 3 26 354 65 9 102 94 
OA At ee 26 291 54 12 129 81 
re WE ae aay ae 26 274 54 13 154 83 
PVE oy ay SAP Ea ork 26 271 54 10 98 80 
MU etat cee eA: 26 285 58 13 128 69 
ARE cons table. GEE 26 290 54 10 102 78 
MR Keicgnte sine aL Rie ce 26 258 54 9 100 80 
“1h ey oe OE Se 26 291 58 12 9} 63 
BU erie ata eae che 26 231 54 10 62 70 
er e/a steel ie, secs 26 261 54 8 92 80 
RG Gees PEE 26 293 58 12 102 88 
DOR i casiaas 25 219 44 10 61 71 
yt By eye EN 25 291 58 y tet 100 81 


* Not including crown or stump. The stumps average 32 inches in height. 


SPE.IMEN 
NUMBER. 
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Taste I — (Continued). 


Diameter | Number of | Length of Diameter | Number Kerene of 


of stump, rings on shaft, in at top, of rings 
in fishes Ronit. feet. in fnchen at ton, Mine 
25 281 54 11 81 62 
25 271 54 10 94 80 
25 219 48 12 99 62 
25 283 58 10 73 61 
25 261 54 9 51 73 
25 300 58 11 91 71 
25 300 54 ie 98 61 
25 281 57 12 162 71 
25 800 58 14 152 67 
25 800 54 11 92 61 
25 291 54 13 100 62 
25 195 48 pat 76 57 
25 208 54 8 80 64 
25 302 58 10 103 71 
25 271 54 12 94 67 
25 284 58 13 151 71 
25 293 54 10 102 71 
25 273 54 13 103 72 
25 284 54 9 182 vile 
25 274 58 12 $3 61 
25 281 54. 14 152 75 
25 258 54 11 124 91 
25 274 58 10 119 82 
25 271 54 14 120 92 
25 198 54 10 104 81 
25 291 56 12 161 91 
25 267 48 15 126 65 
24 269 54 14 130 82 
24. 264 54 11 101 71 
24 274 58 18 121 73 
24 261 54. 11 104 80 
24 291 58 12 100 69 
24 272 54. 11 93 71 
24. 281 58 12 126 8&0 
24 300 62 na | 158 86 
24 271 54 14 182 71 
24 299 54 13 121 70 
24 301 58 10 141 80 
24 291 54 14 182 65 
24 254 54 11 91 Th 
24 239 54 13 106 61 
24 267 56 14 123 74 
24 281 58 12 85 80 
24 178 54 15 74 68 
24 267 54 al 124 TL 
24 271 58 13 100 69 
23 256 54 12 92 67 
23 300 48 12 120 70 
23 278 54 | 100 78 
23 283 55 12 98 71 
23 291 54 14 141 70 
23 283 48 11 104 80 
23 283 58 1g 106 73 
23 300 | 52 15 161 80 
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Taste I — (Continued). 


SPECIMEN Diameter | Number of | Lengthof | Diameter | Number height of 


n n ft, in at top, of rings 

ooh Nd ae Gn inches il atc ian Oh teee in inches. | at top. |," 
Os Mads) fe Sate aie 23 291 54 12 103 69 
LOB Nei. ccs hie meee w 23 281 58 11 127 70 
ME RIES oa" 23 271 54 11 97 69 
MOU. tive tic mente 23 217 54 14 85 70 
Di paeealent de syecee 23 253 54 13 182 71 
his ete aa ee 23 219 54 12 116 62 
pT Pa RR ie 23 271 58 11 121 3 
OL VRB eho) hk 23 189 48 10 79 62 
LES Re teale ss ee ee easrane 22 314 54 12 155 73 
1 be AER Pree Un 22 263 54 12 152 73 
LOS ice es ev tee 22 281 54 13 121 80 
LO Saei) ia’, Bem ON 22 283 54 11 82 76 
Leben tase tes 22 261 54 10 99 71 
De atin iat kee 22 345 58 9 152 69 
TB Wwe. Giese hie 22 204 54 10 91 70 
LOAN, Asiawh hoe vee 22 215 58 8 100 67, 
USD te wit siya tte tere 22 253 54 11 89 70 
12D UTE. hae te 22 251 54 9 93 71 
LT els shade tee nines 22 261 58 t¢ 80 vi 
IRB Wiehe vee umen 22 201 48 9 78 60 
LOO ha ae Rue etod 22 281 54 12 121 64 
ROOT. ith art sr oR te 22 107 54 9 91 65 
ARS HAMNER IN! Daca 22 271 54 8 89 71 
LORE Gees ets 22 201 54 12 101 67 
LDS Tyo; heels 22 265 54 7 97 69 
ISA Re some eh a 22 261 58 11 99 72 
iD a ey ee dee 22 198 54 13 75 64 
ROG e ro) Dima his 21 256 48 9 100 63 
DON Teenie pikid ss’ 21 201 54 8 76 61 
LBS ie ete pales fem ¥ies8 21 251 48 11 108 73 
LOO et Bhs hs 21 251 54 11 99 71 
VEEL Ck eae 21 242 54 13 121 74 
La aici ee basta nts 21 201 48 di 100 71 
1 ETN ape beg ye eh 21 199 54 10 78 80 
LEB econ bate Mints 21 291 54 14 123 76 
eT OL tg ae 21 271 56 10 99 70 
LAAN Ok ses te ht 21 236 54 12 100 69 
TE0 Fide eita beraes 21 281 54 10 104 76 
ME Uter asc tees ean 21 261 54 12 123 80 
MS ie site © tales 21 271 54 8 100 76 
Ee ar Be 21 199 54 11 103 71 
LOO Pe ceed suite 21 283 58 14 99 81 
LG Veta so teeh < 20 200 54 11 101 68 
UDO eet fee ey ss 20 201 48 9 99 67 
TOONS ote Chis sca 20 261 54 12 89 70 
VT OL ANS one Fee 20 206 54 10 99 71 
LOD ire cisaieae sosin 20 213 48 11 100 69 
ROG Sete ui alka hiat 20 204 54 8 87 72 
LOT PAs aba Cadel gin: 20 208 54 7 82 69 
ROS Ros betes 3 20 199 48 9 100 70 
EDA MENS abe Nas 2 tins 20 189 54 8 100 78 
ROU se wit kha Oa ges 20 201 54 11 102 71 
LDL Pcie tiphatentate oss 20 194 52 9 99 70 


LOS ALY tes 20 204 48 | 12 132 60 


SPECIMEN 
NUMBER. 
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Taste I — (Continued). 


Total 


Diameter | Number of| Length of | Diameter | Number Raleht of 

of stump, | ringson shaft, in at top, ofrings | "98." 

in inches. stump. feet. in inches. at top. infects 
20 203 54 10 99 68 
20 207 54 8 124 a 
20 289 54 10 124 74 
19 230 46 11 130 78 
19 193 54 9 105 70 
19 208 54 8 99 68 
19 283 62 7 136 82 
19 194 54 13 100 70 
19 209 54 10 100 72 
19 209 48 8 100 67 
19 238 54 14 96 72 
19 189 54 12 121 69 
19 218 48 9 129 74 
19 201 54 11 99 67 
19 231 54 6 76 65 
19 273 58 10 141 76 
19 194 54 9 100 70 
19 201 54 10 99 80 
19 194 56 12 101 71 
19 204 54 8 78 67 
19 207 54 11 121 a’ 
19 201 48 12 103 69 
19 184 54 6 78 67 
19 200 48 5 100 65 
19 201 54 9 89 70 
19 199 54 8 89 71 
18 183 54 (1 101 72 
18 173 46 9 90 70 
18 200 54 10 100 71 
18 179 44 8 92 69 
17 182 46 6 78 65 
17 200 54 10 89 65 
17 156 46 8 100 70 
17 200 48 7 89 67 
17 192 50 10 102 (fl 
17 172 44 6 78 68 
16 171 50 5 4!) 66 
16 200 54 9 121 73 
16 178 54 8 79 69 
16 201 50 Ww 99 70 
16 167 44 9 100 62 
15 178 46 10 97 68 
15 2038 42 7] 87 fo) 
15 174 48 6 78 63 
15 183 50 5 100 70 
14 275 27 iy 155 74, 
14 182 48 11 108 68 
14 156 44 % 89 65 
14 157 44 7 99 69 
14 200 54 5 78 64. 
14 145 40 8 88 60 
14 175 50 9 98 70 
14 161 48 11 103 67 
14 182 42 12 99 59 
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Taste I — (Concluded). 


me ——————————_—_—_—______ 


Total 
Diameter r | Number 

SE of stump, meson itn werarre of rings neteys of 

in inches. stump. feet. in inches at top. in feet. 
MUG ee bes ties Riots 13 176 48 4 85 59 
Pie £. -eeaor ate 13 180 36 6 50 61 
2g ela ae Sal fk hai ol 13 157 42 df 60 57 
Be rs Put eee ake 13 150 28 8 76 57 
Da ST Sa a eB 13 200 44 10 102 66 
ae Notes El euslata at's 13 188 40 4 59 58 
AO side bakin Cisicre wih 13 162 34 6 87 60 
Od ae URC Ene totem ee 13 172 27 8 103 61 
ay sping ta Oa | 13 192 38 " 96 70 
HO Yore ty Pita ek Sepak 13 200 44 9 136 72 


Mr. Humes subsequently forwarded some additional notes 
which are intended to show the maximum size and age of the 
spruce. Thus far our foresters have been unable to find any 
black spruce over 86 inches in diameter on the stump. The 
stumps average about 30 inches in height, and in measuring 
standing timber the girth is taken at about the same height. 
The maximum size of the Adirondack black spruce is indicated 
in the following figures : 


=~ 


TABLE II. 

SPECIME Diameter | Number | Length of | Diameter | Number | }, hers f 

NU eee of stump, | of rings shaft, in at top, of rings nore be 

: in inches | on stump. feet. in inches. | at top. in feet. 
6 an aE ee 36 350 90 12 102 110 
Bis yh ci taryatatalepys ae 36 326 84 8 87 90 
DY cede ie eat etes ie 34 302 86 10 100 |, 93 
ee AE eit if 34 374 91 5 67 99 
Dioi a 8 Guise ak 34 815 72 11 124 87 
Dineen ease ‘et Oe 33 285 68 13 165 89 
CCC Rd SAPLY a ay & 32 240 70 5 80 81 
ORISA AE ee Sete 31 293 60 14 125 80 
Re ie. ee: 31 231 73 a 80 82 
LD hae Gan sete t ook dh 31 276 68 10 100 67 
TE ae Ae ee 31 290 a1 9 98 70 


Statistics showing the age, size or other characteristics of 
any particular species should be accompanied by some further 
information regarding the various kinds of trees which are grow- 
ing on the same ground. To this end Forester Humes, in 


| 
: 


Mr. Fremont Fuller, of Duane, Franklin county, N. Y., reports 
a black spruce, 10 feet 3 inches in circumference, or about 41 
inches in diameter, outside the bark, breast high above the 
ground. ‘This tree, which is sound and healthy, is standing in a 


clump of spruces with six other large ones near it, and overtops 


the surrounding forest. It stands on the N. W. 4 of Town- 


ship 15, on Lot 3, about two miles from the hotel at Meacham 
Lake. 
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accordance with instructions from the Superintendent, meas- 
ured off a tract of four acres, situated in the forest in which he 
made the measurements and other memoranda embodied in Tables 
I and II, and noted all the other trees growing there in company 
with the spruce. These notes are embodied in Table III. This 
forest is located in the south part of Township 14 (“ Bloomfield”), 
Town of Fine, St. Lawrence county. It stands on the north 
slope of a hill, the spruce being thickly interspersed with hard- 
woods— maple, beech, and yellow birch (Betula lutea). The 
land on which the timber stands has an elevation of about 1,800 
feet above the sea. 

The four acres which furnish the statistics in the following 
table represent the maximum yield of spruce per acre, the tim- 
ber being far above the average in size, height and quantity, 
The spruce on this piece of four acres — not including trees less 
than twelve inches in diameter — will yield 60,000 feet of logs, 
or 15,000 feet to the acre. This is a remarkable exhibit; and, in 
addition to the spruce, the figures indicate 18,000 feet of hemlock 
on these four acres, or 4,500 feet per acre. The average quan- 
tity of spruce per acre throughout the Adirondack forests, on 
large tracts, is estimated at 3,000 feet per acre, and some town- 
ships have yielded as low as 2,500. 


TABLE III. 


Composition oF Forxst on Four Aorzs. 


S. W.4, Township 14, Town of Fine, St. Lawrence County. 


DIAMETER — INCHES. Spruce. |Hemlock.| Maple. Birch. Beech. Total. 


Oe ik Sra 14 7 6 4 12 48 
MMPEREI NU 500d eines oss DOR eatin. os 14 11 8 48 
oh Oa ee 5 Be lias cules 3 7 18 
MEAD Schr ss ae eo 15 8 12 11 16 62 
A 12 5 8 5 17 47 
PT ins ig os 5 ed sles e' 14 1 4 6 13 38 
CPR cee ceca 18 2 5 5 13 43 
SONG Giaie yas ches eae > 14 7 8 5 11 45 
EMR aise ss ole) ie se 14 4 5 10 12 45 
J id eo 13 5 3 9 6 36 
DUMP oo cae walle one's 4 Sas cae 3 9 19 
RAs gone cc ctw esses asus: 5 6 7 22 
MOG yas has seve cence es 12 2 5 6 1 26 
Tats sce vie sans va e's). EN eed a cela Tit aie atalae Ae {eaten 8 
BEM ad ysis sce nsen ess 10 1 3 Glee wil. 20 
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Taste IIT — (Continued). 


DIAMETER — IncHgs. Spruce. |Hsmlock.| Maple. Birch, Beech. Total. 
PISGLE Ss bat cide bs mbit Me Se 5 2 1 ol ets 11 
Fonte 4. AR Tee 
De ste eee ot Mian ke atin ee 6 LEAS cies ey cae eem 9 
Diese sh de Neural, een ee Ab SS ee grail bh wins el Us sacar el eee 4 
Opi Ris tesa d bac tes eee eee 6 Bl odes Attn sce eel De ae eee 8 
PALE Le sos Bitckis Aieate ten aae Rolla a Bath cie BP tiaes ees Shs Cae 5 
BU rie ou ow hiss pki kt Sane TA es Sia) Bol PS eres 3 
TTA UR RPE NSA SY AGENTS A itn ee 1 Ae eae 1 
Brae ie es toe Eee baetae 1 “ES Pee WR Ree rAPD fur ta 3 
BS Be Oe iad Sie hae he ere Apnea ticle ook eo eae Pere i ac! 1 
Ba olan iso o's cle p esse pee aie 0 Lies O's gle UE ORO ETD cefelu tale “oe eet ae is esa 
iT EEA easy bee Lg, “EES Bars PLA ME A LD RN, ie i arate et eae 1 
Os Re See ec 1 Li sine soy ni lly tee Soe 2 


| 202} a8 | 81 101 | 182 574 


The average diameters are: Spruce, 17¢ inches; hemlock, 
17 inches; maple, 143 inches; yellow birch, 162 inches, 
and beech, 144 inches. This average does not include trees 
of less than nine inches in diameter. Number of trees to the 
acre (nine inches or more in diameter), 144, or less than one to 
each square rod.* 

The statistics in the next following table are based on measure. 
ments and counts made by Foresters Olmsted and Sanford, who 
were instructed to measure and count the rings of tree growth 
on 1,000 trees. Of this number the first 700 were examined on 
Lots 83 and 84, Township 20, Town of Santa Clara, Franklin 
county. This piece of forest is situated about four miles west of 
the Upper Saranac lake and lies between Floodwocd and Long 
Ponds. 

The 203 specimens next following were examined in St. Law- 
rence county on Lots 84 and 35, Township 3, Town of 
Hopkinton. 

The remaining 97, embracing specimens 903-1,000, were 
measured and counted on Lots 50 and 63, Township 3, Town of 
Hopkinton, St. Lawrence county. 

Each locality was covered by a virgin forest, the trees 
examined being the first that had been cut in that vicinity. The 


* Not including the young trees under nine inches in diameter, of which there was the usual 
number intermixed with the undergrowth. 
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Side-hill growth. 
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foresters were directed to confine their examinations to trees 
which were 12 inches or more in diameter on the stump, 
although the lumbermen were cutting the spruce there as low as 
10 inches and occasionally smaller. With the exception of the 
trees under 12 inches in diameter, the foresters examined 
every spruce stump and top within the area selected until the 
required number had. been measured. 

In counting the rings of growth in these trees note was made 
of the number at each inch of the radius with a view to deter- 
mining the annual increase in diameter. 

In the following tabulation, Table IV, the first column. con- 
tains the specimen number, the next the diameter inside the bark 
of the tree on the stump; then follows the number of rings per 
inch on the stump, counting from the heart outward, and along 
the line of what might be termed the longest radius; the last or 
right-hand column on the left-hand page shows the total number 
of rings, or age of the tree, as indicated at the height of the 
stump. 

On the right-hand page the statistics for each tree are continued, 
following the same specimen number, which, as before, is found 
in the first column; the next column shows the diameter of the 
shaft at the top, or at the small end of the top log; then come 
the number of rings per inch at the top, counting outward from 
the heart; the next column shows the height of the stump; the 
_ next the combined length of the logs into which the trunk was 
cut, each log beingas arule 13 feet 4 inches long; the next . 
shows the length of the tree top or “leader” left by ihe lumber- 
men, and the last column the total height of the tree as indicated 
by the combined figures of the three preceding columns. ; 

The short dash or hyphen-mark, which appears occasionally i: in 
connection with the last figure in a line, indicates that the radius 
terminated in a fractional inch and, consequently, a smaller 


number of rings. 
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Number of rings per inch on stump, counting from the heart outward. 
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MEASUREMENTS ON STUMP. 


Number of rings per inch on stump, counting from the heart outward. 
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Taste TV — (Continued ). 


MEASUREMENTS ON StumP. 


Number of rings per inch on stump, counting from the heart outward. 
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Top MEASUREMENTS. 


Continued. 
Combined 
length of logs. 


Number of rings per inch at top, counting 
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THE ADIRONDACK BLACK SPRUCE. 


Taste LV — (Continued ). 


SPECIMEN 
NUMBER. 


Diameter of 
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MEASUREMENTS ON STUMP. 


Number of rings per inch on stump, counting from the heart outward. 
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Taste IV — (Continued ). 
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THE ADIRONDACK BLACK SPRUCE. 


Taste IV — (Continued ). 


SPECIMEN 
NUMBER. 


Diameter of 


— 
~ 


pc pk Pk pk pak ek ek bak ak pk pk kk ek AOR PE PPE RE PE ELPA P APE E RARE PEAR PAPE PE EAR APE EAAPARA YO ESS 


stump. 


We BOBO O DH WR WOM HW OD CO CMMI OTOH WW ARHNDANWAOOOANOHMHHNMOSRAWROOORY WOAIARLMWDALAADO PWW 


MEASUREMENTS ON STUMP. 


Number of rings per inch on stump, counting from the heart outward. 
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Taste IV — (Continued). 


Top MEASUREMENTS. 


Number of rings per inch at top, counting 
from the heart outward. 
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Taste LV — (Continued ). 


eT SE I>) 


MEASUREMENTS ON STUMP. 


stump. 


Number of rings per inch on stump, counting from the heart outward. 
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Taste IV — (Continued). 
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In connection with the preceding tables it may be stated that 
all of the 700 trees first examined were found on Township 20, 
Franklin county, between two large ponds, Floodwood and Long 
Pond. The two main slopes on this land run north and south, 
with little or no difference in the timber on either slope. This 
township has an average elevation of about 1,600 feet above the 
sea. The spruce was above the average in quantity per acre, and 
in quality it was first class. The trees were thrifty, but few 
being found that were rotten at the stump. Not a tree had died 
within the past ten years, the absence of any dead spruce having 
been noted by the foresters. In size the trees were above the 
average diameter for Adirondack black spruce. 

On Township 20, in a few places where the spruce was stand. 
ing in “clumps,’ there was a yield of 40 standard logs (8,000 
feet, B. M.) per acre; where it was scattered through the other 
timber, 15 standards @, 000 feet) would be a fair average. 

On Lots 34 and 35, Township 3, St. Lawrence county, the spruce 
growing in clumps Aa oonk in two different places, 35 standard 
logs (7,000 feet) to the acre. Where it was scattered among other 
species, it measured 12 standards per acre on an average. 

On Lots 50 and 63, Township 3, St. Lawrence county, the 
spruce did not grow in clumps at all, but averaged 15 standard 
logs to the acre. 

The spruce in each case was growing either in small clumps or 
was scattered among hardwoods composed of beech, hard maple, 
and yellow birch, the beech predominating in number of trees, 
although of inferior diameter and height. The black spruce over- 
tops the hardwoods where its diameter exceeds 14 inches ; 
when standing in clumps it is taller than the scattered spruces of 
the same diameter growing among the hardwoods. Where it 
grows in clumps the spruce has a small crown, the limbs being 
small and short; but in a scattering growth the spruces, as soon 
as they overtop surrounding hardwoods, put out their limbs 
thickly and large. 

A spruce 20 inches in diameter growing in a clump of spruces 
will yield five logs, 18 feet 4 inches in length, while one of the same 
diameterin a scattered growth mixed with hardwoods will yield but 
four logs. In the one growing among hardwoods, after four logs 
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have been cut from its trunk, the diameter of the last or top log at 
its small end will be from 10 to 12 inches, but the limbs above this 
point will be so thick and large that the fifth log would not be 
over five or six inches at the top, and would not be accepted by 
the lumbermen. A tree of the same species and size growing in 
a clump will yield tive logs, because the shaft does not diminish 
in size so fast owing to the lighter growth of limbs that form its 
top. While the largest spruces are found scattered among the 
hardwoods, the tallest ones of like diameters are found growing 
in the spruce clumps. 

A coarse, gravelly soil, with a southern or western slope, 
seems most favorable for the best development of this species. 
Before the axemen came into this locality there was an ample 
growth of young spruces or nurslings thickly scattered through- 
out the timber ; but where the spruce grew thickly, the felling 
of trees scarred and broke down most of the nurslings. Where 
the spruce was scattered through the hardwoods the young trees 
did not suffer so much from the careless felling of the axemen. 

The spruce blight of twenty years ago did not make its appear- 
ance in Township 20, on which the first 700 trees examined were 
growing. In fact, this locality is remarkable for its exemption 
from injury in that respect. 

There are but few balsams (Abies balsamea) growing among 
the spruces which furnished the specimens examined by the 
foresters, although many trees of this species are growing 
along the edges or shores of neighboring swamps and ponds. 
The balsam in this vicinity is small, ranging from three to 
seven inches in diameter near the ground. It is very scarce, 
however, in the vicinity of this spruce growth, there being many 
acres on which no balsam is found; neither was there any 
cedar. There are a few tamaracks (Larix Americana) on these 
lots, but they are all dead, having succumbed to the attacks of 
the sawfly (Wematus Hrichsoniz) which within a few years has 
destroyed all the tamarack in the Adirondacks. But little white 
pine was found among the spruce where these measurements 
were taken. On the north shore of East Pine Pond, there was a 
piece of timber composed almost wholly of that species,— nice, 
thrifty, sound timber of large size. The owner, Mr. Snell, said 
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that he cut 1,000 standards (200,000 feet, B. M.) of white 
pine logs on less than ten acres of land near the west end of Fast 
Pine Pond. There were a few black ash trees scattered through- 
out the timber where the spruce was growing, but no cherry. 

In Township 3, St. Lawrence county, a few elms were 
growing among the spruces and hardwoods, a species rarely 
seen in the Adirondack forest. 

A noticeable feature in the growth of the black spruce is that 
the annual accretion of wood in the trunk is not concentric, the 
total growth being considerably greater on one side of the heart 
than on the opposite side. The extent of this eccentricity is 
apparent in some of the figures given in Table IV, in which the 
diameter of each tree is not only given, but the number of inches 
and growth per inch of the longest radius. For instance, 
Specimen No. 1 had a diameter of 18 inches on the stump, but 
the figures showing the number of annual rings for each inch in 
growth indicate that instead of nine inches, which would have 
been one-half the diameter, there were eleven inches between the 
heart and the bark. Specimen No. 77 is fourteen inches in diame- 
ter, but the heart is nine inches from the bark. Specimen No. 
135, with a diameter of thirteen inches, shows that there 
were nine inches between the bark and the heart. In Specimen 
237 it will be seen that the heart was two inches nearer one 
side of the tree than the other. In No. 383 the radius is 17 
instead of 12 inches. This lack of concentricity, as measured 
by the abnormal length of the longest radius, varies from one to 
five inches. 

A remarkable feature of this one-sided growth is that it is 
mostly in one direction. The foresters who examined the trees 
in Township 20 were instructed to note carefully the compass 
point to which in each case the longest radius of tree growth 
pointed. Of 700 trees examined in Township 20, Franklin 
county, (the first 700 specimens in Table IV,) this abnormal or one- 
sided growth was directed as follows : 
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There seems to be no satisfactory explanation of this tendency 
of the black spruce to a one-sided growth. After careful observa- 
tions in search of some reason, no regular conditions of slope, 
exposure or environment were found upon which to base any 
theory. It has been asserted frequently, however, that this 
uneven growth on either side of the heart was due to an uneven 
distribution of the roots; and that the greater accretion in the 
tree trunk would be found on the side of the tree on which lay 
the largest roots. 

In the preceding tables the indicated age of the tree is based 
upon the number of rings revealed by the stump; but in each 
case if the tree had been cut close to the ground a greater num- 
ber of rings would have been found and consequently a greater 
age indicated. This should be borne in mind in connection with 
the statistics referred to. The stumps varied in height from one 
to four feet, the height of the stump depending in each case upon 
the convenience of the axeman and the position in which he 
stood while at work. 

One column of figures in Table IV indicates the length of the 
section taken by the lumbermen for their logs, and represents 
one, two, or three logs of 13 feet 4 inches each, that being the 
length cut by the log-choppers in the Adirondack forests. For 
instance; in Specimen No. 6 (right-hand page), 26 feet and 8 
inches of trunk were taken, showing that two logs were obtained 
from that tree. Specimen 19 shows that a section of the trunk 
40 feet long was removed, from which it appears that this tree 
furnished three logs; and specimen 60, that 53 feet and 4 inches of 
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the tree trunk, making four logs, were taken. Specimen 83 shows 
that five logs aggregating 66 feet and 8 inches were taken, the top 
log being onlv eight inches in diameter at the top or smallend. In 
this tree it appears, from the next column of figures, that only 15 
feet and 5 inches of top remained, indicating that this tree, which 
was 84 feet 9 inches high, was not only tall, but cylindrical and 
free from limbs nearly to its crown. Specimen 87 was 93 feet 
and 7 inches high, and although taller than the one just men- 
tioned, furnished the same number of logs, the top log, however, 
being 12 inches in diameter at its small end. 

The tallest tree mentioned in Table IV is Specimen 839, which 
was 48 feet 6 inches high, and 22 inches in diameter on the stump. 
Specimen 832 was 26 inches in diameter, but only 87 feet 8 inches 
high, and furnished four logs instead of five. It will be noticed that 
many of the trees furnished only two logs and some only one, 
although they were of a fair height. The small number of logs’ 
obtained from a tree was due in some instances to rotten butts, or 
to the fact that there was too great a limb development at the 
top of the tree, the top measurements indicating in many cases 
that the trunk diminished in diameter, or “ tapered ” too rapidly. 

In Table IV the figures showing the number of rings per inch 
indicate that the Adirondack black spruce when growing under 
natural conditions, where the trees are overcrowded and de- 
prived of light, requires on an average over 24 years for an 
increase of two inches in diameter; but an examination of the 
figures shows that many of the trees, which had attained a height 
enabling them to dominate the surrounding ones, required from 
six to eight years only to gain two inches. Thus the tree repre- 
sented by Specimen 43 was 30 years in gaining the third inch 
of radius while it was only seven years in growing an inch after 
its crown had reached to where it could gain proper nourishment. 
Specimen 456 evidently had the advantage of light and air from 
the time that it was a nursling, as is indicated by the compara- 
tively small number of years required in adding each inch to its 
diameter. 

From the measurements and notes made by Forester Humes — 
in Township 14, Town of Fine, St. Lawrence county — the fol- 
lowing deductions as to the average age of the spruce are 
made: 
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TABLE V. 
DIAMETER IN INCHES. Number 
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138—200 
145—275 
174— 203 
167—201 
156—200 
173— 200 
184—283 
189—289 
199—291 
107 —345 
189—300 
178—301 
195—302 
231—354 
258—316 
271—301 
273—333 
2:5—325 
231—293 
290-5 oi 
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Average 
age. 


* These trees do not represent any definite areaor yield per acre, but were selected with 


reference to securing specimens of each diameter. 
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And from the measurements and notes made by Foresters 
Olmstead and Sanford in Township 20, Franklin county, and 
Township 3 (“Atherton”), St. Lawrence county, the following 
deductions as to the average age of the Adirondack spruce are 
made: 


TABLE VI. 
Number : 

DIAMETER IN INCHES. of spruce marina epee 
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We are unable to account satisfactorily for the difference in 
average age as Indicated in the two preceding tables. It may 
be that if the figures in the first had included as large a number 
of trees and as wide a scope of territory as are embraced in the 
second table, that the two results would agree better. The aver- 
age age as indicated in Table V corresponds substantia'ly with 
that of the black spruce in Maine, as based upon measurements 
made by Mr. Austin Cary, whose report shows that the average 
age of the 12-inch spruce is 171 years; the 13-inch, 174 years; 
the 14-inch, 189 years, and the 15-inch, 185 years. 

A remarkable feature in connection with the biology of the 
spruce is the exceedingly wide range of ages in trees of the same 
diameter. Thus, in Table VI it will be noted that of 187 trees 
all 14 inches in diameter on the stump, there is a difference of 
110 years in some of the ages. Some will readily explain this 
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wide divergence by claiming that in many cases there were two or 
more rings formed in single years owing to climatic effects, 
which is discussed later on. 

But, in view of the short season in the Adirondacks during which 
the flow of sap is not checked, as might occur in trees which feel 
the influence of an early spring, only one ring could reasonably 
be expected for each year’s growth. It is more reasonable 
to account for the rapid growth of some of the trees by 
the fact that these trees stood where they received more 
light and air; and for the slow growth of the others by the 
deprivation of the same. 

Although the black spruce is the slowest in growth of all our 
forest trees, it does not require the number of years to attain 
maturity that are indicated by the preceding statistics. It must 
be borne in mind that these tables indicate the age of the spruce 
when growing under natural conditions, where it is deprived of a 
proper amount of light and air during the greater period of its 
growth. Starting as a seedling, the young tree struggles for 
many years in the cold and gloom of the underbrush, the first 
decade of its existence being merely a struggle for survival. 
This is evident from the figures in Table IV, in which so many 
trees show that over 30 years were passed in attaining their first 
inch of radius or two inches of diameter. Only through the sur- 
vival of the fittest do these nurslings struggle upward until by 
overtopping the surrounding growth they gain light and air, 
after which their increase in rapidity of growth is plainly 
noticeable. 

Now the black spruce of the Adirondacks does not require any 
such number of years to attain a merchantable size. On Lot 94, 
Township 21, in the Town of Long Lake, Hamilton county, there 
is at the present time a thick growth of spruce on a piece of land 
where the Rev. Robert Shaw, a local clergyman, according to his 
statement, mowed grass 26 years ago. Many of the trees in this 
clump of spruce are over 30 feet high and nine inches in diame- 
ter. Emerson* mentions seven spruce trees of 31 years’ growth, 
in the Botanic garden, which averaged 30 inches in diameter, or 
one-third of an inch annual growth in diameter. 


a 


* Trees and shrubs of Massachusetts, by George B. Emerson, 
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In the office of the Forest Commission there are some carbon 
paper impressions showing growth rings taken from the stumps 
of spruce trees recently cut by lumbermen — trees which were 
growing in a spruce forest that had been lumbered 24 years ago, 
at which time all the larger spruce was taken out. The acceler- 
ated growth of the young spruces which were left, due to the 
admission of light and air through the removal of the large trees, 
is plainly seen in the wider rings shown by the carbon impres- 
sions taken from the stumps. Up to and just preceding the time 
when the lumbermen first went into this forest these spruces 
were growing at a rate of 26 rings to the inch. Immediately 
after this thinning and interlucation there was an increased 


growth, as shown by the impression paper, at the rate of 11 rings 


to two inches. 
We regret exceedingly that we are unable to reproduce in print 


these impression papers of tree rings so as to furnish them with . 


this publication, for they argue plainly and incontestably as to 
the increased product and revenue which can be derived from our 
spruce forests where the cutting is done under an intelligent 
system. . | 

That the number of rings disclosed by the cross-section of a 
tree-trunk indicates the years of age is a generally accepted fact. 
It is so taught in all text-books pertaining to the subject. Asa 
Gray states that “the trunk of an exogenous tree, when cut off 
at the base, exhibits as many concentric rings of wood as it is 
years old.” 

Kmerson* says of these tree rings that “a single circle attains 
maturity, in temperate regions, every year.” 

Goodale+ states that this “ development of the film of growth is 
usually continuous in a given season, but it may be interrupted, in 
which case it is possible to have two rings added to the wood in 
a single year, whereas, as everyone knows, there is usually only one 
new ring for each year’s growth.” 

The “interrupted” growth just referred to is the result of a 
period of cold weather acting upon trees which in the same sea- 
son have felt previously the influence of an early spring. But in 


* Trees and shrubs of Massachusetts, by George B. Emerson. 


+ Garden and Torest, Vol. IT, March 20, 1889: Principles of Physiological Botany, as applied 
to Forestry; by George Lincoln Goodale. 


NATURAL SIZE. 


Cross-section of Black Spruce, 115 years old, 12 inchesin diameter 
on the stump. From an impression made with carbon paper. 
The greater thickness of the outer rings is due to interluca- 

tion made by lumbermen eighteen years ago. 
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the cold, backward climate which prevails in the habitat of the 
Adirondack spruce there is no early spring, and no premature 
starting of the sap or liability to such interruptions. In that 
region spring is late in coming, and barely ushers in the summer. 
- Hough* says: “The record of the seasons for a long period 
may be determined, at least in effect, by the width of the rings 
of annual growth. We sometimes find, at recurring intervals, a 
narrow ring, perhaps every third year, that may have been 
caused by the loss of leaves from worms that appear at that 
interval, and that have thus left their record when every other 
proof of their presence has perished. We have seen sections of 
trees in the museums of Schools of Forestry, in which these 
proofs were recorded through a century or more of time, and the 
years could be definitely fixed by counting inward from the year 
when the tree was felled. 

“When the bark and wood of a tree are cut or wounded by 
accident, as by the marking hammer of the forester, or the axe 
of a surveyor, the growth from the side will gradually close over 
the injury, and fill in the inequalities, so that, when afterward 
split off, it will often show in relief any depressions or cuts on the 
original trunk. Many Forest Academies in Europe have in their 
museums specimens of timbermarks thus cut or stamped into 
wood, with the cast taken by nature from the mold. The land- 
marks of surveyors have thus been found more than a hundred 
years afterward. Some scar, or, in coniferous trees, perhaps a 
gum spot, would be noticed upon the outside, and by cutting 
down through as many rings of growth as there had been years 
since the former survey, the marks of the ax would be found.” 

It is no new idea. Over 400 years ago, Leonardo da Vincit, 
who was an observant botanist as well as a great painter, wrote: 
“The rings of the branches of trees show how many years they 
have lived, and their greater or smaller size whether they were 
damper or drier. They also show the direction in which they 
were turned, because they are larger on the north side than on 
the south, and for this reason the center of the tree is nearer the 
bark on the south than on the north side.” , 

But these statements need not rest upon any botanical theory. 
In the course of our work we have often found it necessary to 


* Elen ents of Forestry, by Frankiin B. Hough, Ph. D. 
+ Il Nuovo Giornale Botanico Italiano : Vol. I, No. 1, 1869. 
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re-establish the old boundary lines of various townships in the 
Adirondack forest. The surveyors have repeatedly cut blocks 
out of line trees in which the old original “blaze” was grown 
over with wood and hidden from sight; but the number of tree 
rings outside the original but concealed scar of the blaze mark 
corresponded exactly with the number of years which had elapsed 
since the time when the surveyors first ran the line. This curious 
and interesting phenomenon has been observed so often in thi ~ 
course of our work that it has ceased to attract attention aS i: 

novelty. Many suits involving the title to or possession of land 
have been decided in courts on the evidence of some surveyor 
who proved the date of an old survey by introducing as evidence 
a block of wood cut from a line tree. 

In view of the general belief that the annular grains of tree 
erowth are coincident in number with the years of age, it is 
interesting to note that this idea is strongly combated by some 
careful observers. While we do not agree with the conclusions 
in the following article, it is reproduced here as an interesting 
contribution to the literature pertaining to this subject. The 
article is reprinted from the Saw- Mill Gazette : 


GROWTH RINGS ON TREES, 
Age said not to be indicated by them. 


‘There isan old landmark on the DeLarm farm that is of considerable 
interest. The farm is located on what is known as the ‘ high road’ to DuBois 
from Reynoldsville. The landmark, which is a notch in atree, locates a corner 
of the DeLarm farm, which is in Jefferson county. The landmark also locates 
the boundary line between Jefferson and Clearfield counties. When the 
notch was cut Clearfield and J-fferson counties had not been organized, 
and the line ran between two other counties. The line still remains, 
though it does not now mark the boundary of either of the original counties. 
The notch was cut into the tree in 1785, just 108 yearsago. This fact 
is proven by the ringsin the tree that are visible and which number 108. 
Sometimes parts of a tree containing a notch similar to this one, establishing 
a corner, are taken into court and are accepted as evidence. The date, 
designated by the number of rings, is also accepted.” —Reynoldsville Volunteer, 
Pa. 

“The above item is from a recent copy of a Pennsylvania journal, and serves to show how 
tenaciously man clings to old fallacies. Of all silly notions this idea of rings being anindicator . 
of the age of trees seems to be most senseless, and yet, according to the above authority, the . 
rings of a tree are accepted as evidence in courts. 

If the determining of the age of a tree by the rings was one of those things that was 
difficult to controvert, then there might be some excuse for depending upon them, but when 
thereare so many opportunities at hand to disprove the theory, to adhere to the fallacy is worse 
than ignorance —it becomes a species of bigotry. 
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Just how the notch proves what is asserted is not made clear, as any cut into the side of 
a healthy tree is sure to fill up by the outer growths after a series of years, but somewhere the 
authority for the statement found 108 rings, and forsooth the notch was cut 108 years ago; logic, 
and.as a matter of course, “‘ a horss chestnut must be a chestnut horse.” 

Had a section from an opposite side of the tree been cut there would have been found, with- 
out doubt, another number of rings, either less or more, or had the count been several feet 
above the notch the number would have been less, or below it a short distance there would 
have been found a greater number. 

If the believers in the rings are to tell us the age of a tree thereby, they must settle just at 
what point the count is to be made for beginning at the ground and going upwards, it is found 
that the number of rings grows less as you ascend. This must be so from the natural course 

’ things, as new shoots put out from the top and continue the upward growth of the tree 
ev ty year. We can see no way out unless we make our count at the ground, but here even we 
“.gounter another difficulty, and one that is serious, if the tree should be one that has grown 

aere one side is fully exposed to the sun and the other shaded. In that case, counting from 
uéheart, it will be found that on the exposed side of the tree the number of rings is greatly 
*» excess of the number on the shaded side. 

.. notable case is called to mind of a second-growth white ash that grew in a hedge on the 
south side of afence. This tree showed forty clearly defined rings upon the south side of the 
heart, and, by a liberal allowance, after examining with a magnifying glass, thirty was the 
most that could be defined on the north side, so that it was just as easy to prove the tree thirty 
as it was to prove it forty years old. The same butt was cut off eight feet above the cutting 
kerf, and the number of rings had been reduced to twenty and sixteen. Curiosity led to a fur- 
ther examination and the stump was cut close to the ground, where no difficulty was experi- 
enced in counting sixty and forty-five rings, respectively. 

A further proof was furnished by the recorded facts of the fence having been erected on that 
line thirty-five years before, as a boundary line between the estates of two brothers, being a 
part of a plot that was divided up between heirs, and the tree grew after the fence was built. 
Of course, such a case would sot count against the prejudice of ages, but it becomes a stub- 

‘orn fact, nevertheless. 

Let anyone plant a number of seed—apple, peach or plum, something that grows quickly — 
care for the sprouts, and after three or four years cut them and count the growth-rings and 
thus satisfy himself. It is doubtful if two out of a dozen will contain the same number of 
rings, or if anyone will show a number corresponding with the age. The thriftier the shoot 
the greater the number of rings, and the more stunted and weak the specimen the less the 
number, and yet all may be of the same age and grown under similar conditions. 

All roots, those used for food as well as those that are not, are of a woody nature, and where 
the circumstances are unfavorable the least thrifty of the edible show a fibrous, woody compo- 
sition, and at times some are found that can not be cooked to make them fit for food. In all 
the growth rings are defined, but in none so clearly as in the beet. Not only does it show the 
rings, but it shows the porous state and medullary rays as well. These rings neither indicate 
days, months, moons or other time divisions. Ona tender, thrifty root there may be a dozen 
or more rings, while a less thrifty one grown at its side may not show half that number. What 
will our seer teli us regarding the ages of these beets ? 

Leaving all other tests aside, there is a law of nature that upsets all this annular ring growth 
theory. Everything has its growing, ripening and decaying season. The tree, like the straw of 
wheat, grows to i's full, ripens and then dies. A tree may be vigorous and put on wood, or, in 
other words, grow for one hundred years, but that hundred years does not mark its life; for 
fif'y or even a hundred more years thz life sap may be sufficient to nourish and maintain the 
growth already made, but not enough to put on new wood, and another fifty or hundred years 
may pass, during which no new growth is made, and during which the vital fluid is sufficient to 
maintain the tree in full vigor, during which it slowly but surely dies. Here may be three 
hundred years of life, and yet, during two hundred years, not an ounce of new wood has been 
added, and yet, in face of all, men will assert that they can determine the age of a tree by its 
rings. 

What, then, are these rings and what do they determine? The common-sense answer is, they 
are growth rings —nothing more. One may be the result of a year, a month or a week or any 
other division of time; all depends upon circumstances. If an entire summer has been moist 
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and vegetation has suffered no drawback from drouth or cold, it is barely possible that the 
entire growth of that season will be represented by a single ring, but even this is doubtful, as 
it is the thin sap which flows nearest the bark that nourishes the growth, and if an extra large 
growth is formed the sugar and glutinous matter in the sap may thicken and impede the flow 
of the more watery portion, and by f»rcing it into the new inner bark cause a new growth; 
but if, after a growing period, there comes a drouth sufficient to rob the roots of the necessary 
moisture, the sap in the wood thickens and the more watery seeks the inner bark, through 
which it carries nourishment to the Jeaves. This is often insufficient, and many leaves fall and 
others wilt, but with a fal! of rain the supply of vital fluid is increased, the leaves brighten up 
and the smaller ones grow. New life is imparted, and with this new life comes a new growth, 
another ring is formed, and so on through the entire season. Who living in the north has not 
seen the leaves nipped by a frost after they were full and fall to the ground? After a few warm 
days and a warm rain new leaves start and the tree is soon in full foliage, but there has been a 
check to growth and a new growth starts with the new leaf. Thus, one cause another checks 
one growth and invites another, making a ring each time entirely independent of years.” — 
Saw-Mill Gazette. 


Mr. Austin Cary, of Bangor, Me., who, acting under instruc- 
tions from the National Forestry Bureau, has been engaged in 
the Maine forests in counting tree rings with a view to establish- 
ing the age of the black spruce in that State, calls attention in 
his report to certain facts which throw some light on this matter 
of variable or retarded tree growth: 

“While carrying out the field work, which is behind all these 
statements, facts were found proving the influence of the weather 
on the growth of trees. In May, 1893, while at work on the 
Androscoggin river, word came from Mr. J. A. Pike, of Berlin, 
N. H., that record was to be seen in the spruces of a series of 
cold years which occurred in the early part of the century. This 
was richly worth examination, and I immediately set about in- 
vestigating the matter. Beginning the count of rings with the 
bark, it was found on the first log examined that a number of 
rings, being in that case the seventy-ninth to the eighty-third 
from the bark, were very distinctly thinned. Continuing the 
search, every tree was found to have a belt of thin rings in sub- 
stantially the same position, these being reduced in some cases 
almost to microscopic. 

‘““As soon as access could be had to books the history of the 
matter was looked up, and it was found that the years 1812 to 
1816 in Maine were very extraordinary years. The temperature 
was unusually low as an average, and in 1812, 1815 and 1816, at 
least, frosts or snows or both occurred in the summer. In 1815 
and 1816 crops through the State were very seriously impaired, 
and many people despairing of the agricultural prospects of the 


—" 


2 ee eee 


| 
{ 
i 


G. H. Rison, Photo. 


LOG HAULING IN THE ADIRONDACKS. 
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country emigrated to the Ohio valley. This severe weather 
then was without doubt the cause of the thin rings so regularly 
found in the spruce trees. 

“Since that time this zone of rings has been found in spruce 
trees in all parts of the State and in the northern portion of New 
Hampshire. Careful notes of its character and occurrence were 
taken, in the course of other study, and the facts observed and 
inferences drawn will be found in full in the publications of the 
United States Forestry Division. 

“This belt of thin rings can be seen by anyone who will take 
the trouble to examine carefully any good sized spruce log. It 
demonstrates the effect of inclement seasons on the growth of 
trees, and it is further of value in that while there is some varia- 
tion about it, the approximate regularity of its position, the close 
correspondence in number of the rings outside the thin belt with 
the seasons that have elapsed since the cold year, gives added 
confidence in the substantial regularity of ring deposit and con- 
sequently in the results of investigation which proceed on that 
assumption. 

“An instance of the effect 0. exposure on the growth of trees 
I am able to present through the interest of Mr. William Monroe, 
of Bangor. In the winter of | 893-94 he scaled* a landing of 
spruce hauled into Silver lake in the Town of Katahdin Iron 
Works, from a piece of ground on the south slopes of Saddle 
Rock Mountain, which had never before been cut. The soil was 
a deep red loam, and the spruce was gathered along brook runs 
or scattered amongst the hardwood growth intervening. But 
the point is that the timber was divided between two separate 
slopes of the mountain, the upper one of wl ich was some 200 feet 
above the lower, and considerably more exposed. 

“The timber from each slope was yarded on the more level 
land at its base, and Mr. Monroe kept a separate scale of the two 
lots. A marked difference in the size of the trees isfound. The 
logs cut on the upper and more exposed slope were 4,377 in 
number, and scaled 435,726 feet, B. M., or 994 feet to the piece. 
The lower lot numbered 2,598 sticks, and the total scale was 
320,811 feet, or 1234 feet to the piece. The difference is 24 per 


* Measured. 
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cent. of the smaller piece. No other cause for it being apparent, 
the difference in the size of the trees seems to be due to their 
greater or less exposure.” 


Forest CoMPOSsITION. 


Throughout the entire forest, covering the Adirondack Plateau, 
where the altitude exceeds 1,300 feet, the hardwood growth 
accompanying the black spruce is in almost every locality made 
up of maple, beech and yellow birch. Here and there, but at 
widely separated intervals, are scattering specimens of the 
white and black ash, black cherry, elm, basswood, “ hard- 
hack * (Ostrya Vérginica), and white birch. On burned 
areas or reforested clearings the poplars and “pin” cherries 
(Prunus Pennsylvanica) grow in abundance, but are seldom seen 
growing with the spruce in the primeval woods. | 

In order to give some idea of the general composition of the 
Adirondack woods, the foresters were directed to measure off in 
different places an acre or more of ground and count each tree 
within the space, noting, also, its diameter and species. They 
were further instructed to take pains that the localities selected 
should be ones in which the growth had no unusual character- 
istics, and which would fairly represent the number and propor- 
tion of the various species per acre. 

Foresters Olmstead and Sanford accordingly selected four 
acres on Lot 39, Township 20, Franklin county, in the immediate 
vicinity of the forest in which they examined the trees embraced 
in the first 700 specimens of Table IV. These four acres are 
situated about four miles west of the head of the Upper Saranac 
Lake, and near the line of the Adirondack division of the New 
York Central railroad. Their notes do not embrace the young 
trees of seven inches in diameter or less, of which there was the 
usual proportion standing among the others. The undergrowth, ' 
like that of all the Adirondack forests, was somewhat dense, 
being composed largely of “witch hopple” (Veburnwm lan- 
tanoides) and striped maple (Acer Pennsylvanicum). The moun- 
tain maple (Acer spicatum) was not plentiful, this species appa- 
rently seeking the roadsides or openings. 


——— 


* Local, for iron-wood. 
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TABLE VIL. 
Acres No, 1. 
Lot 39, Township 20, Franklin County. 


} 
DIAMETER. Spruce. | Hemlock. | Balsam./ Birch. | Maple. | Beech. 

/ON GC a 20 8 2 hatte 1 22 53 
Ree 6 5 Dl sapere a) ater shes ei: 7 19 
See 8 2 2 ji 4 13 30 
AM vcs. se 4 Dy Siacaveretanal Merete 1 5 11 
ER sls se ss 4 4 1 1 8 11 29 
US) Pe Tedd stecetw ave Nepe etate pel eceray a 3 3 13 
i OY. Cee Mi haste aa joibsl since ele 2 2 3 8 
EG? rahi eg on 'e'e Lu | ois nies ee | ew ats By} ss) ay e's bee 8 see 2 
ee ea ra 2 5 4 11 
IT ese | 210 i002 5 l's irre neue (lesa Cavetarl tesa wie al le a eM ligase) ates. e sie 
RET oils o's | ceils vib 52's see) [ele tt’ cline a die'e 2 2 4 
eo 3t cords |'s cle a's mie lt nis arsed ae elie v's sluleafaetuwrebel es dle yer< 
0 VA ee 1 Len Ae aie 3 Ble loet oneal 9 
Teoh Sec ctoist s | o!e. covert [inte bool Sites | ales aie fstone cry el a see's 
Moniek cfc oie csi | vse tle[ite as ccleca nics E's felt 1 
SEs 2a a's a) > 5 5/0 | > o's «0s Ite (aecstalh c's! y "eof eo vata ua Ranma y real act 
ies is cc (0 so 2.5 1 EN ete ee DB Bera PRNG a reac tle 2 
Te Ta Hele she |'in.s) a/o'o, = | cisealsiy el siccsale')| sed acete] melee soe 
26 : 1 See Pee 8) 8) 6) 1) ee) O20 8] © 08's © € Oe 06 e 0 se @ © @ 6) oe: @ 6 os 6) @, 6) oc Ceara ie ¢ € 1.6.6 
aie oeall oss’ shade ales! ssp. 6 | wien 0° |'a. 4: ate‘ «| v oes fa eRRMMMe a 
Sone eee aie hacsiivisnesals | seas es tn Do rele oe fe focetaneam 1 
51 22 6 13 31 70 193 


Average diameter, including eight inches and upwards : — 
Spruce, 10 inches; hemlock, 104 inches; balsam, 94 inches ; 
yellow birch, 174 inches; maple, 144 inches; beech, 104 inches. 
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TABLE VIII. 
Acre No. 2. 
Lot 39, Township 20, Franklin County. 


DIAMETER. Spruce. | Hemlock.} Balsam.| Birch. ; Maple. | Beech. | Total. 
SINGCHGALUY Wie ae 18 13 5 LAL Pee 16 53 
Oe EeMiab ro. sie angers 3 3 Bind eatetesere late wrskers 2 10 

YOR a Ri oe ara 9 Gals 7 4 Tae re ote Bi everiemek 8 22 
LD se a aN Ae, pay hela oat 6 2 aN sat, orate eters Cate 2 2 12 
TDW canteen: Mr sey he 5) 11 1 3 1 10 31 
UR ea er ntod Ne 5 | PP eet ne SAL US aee 10 
LAV eaas ean lea ete atel ee 3 Se Pewee 2 3 1 12 
AE Wink es Witere vRorpve relents i sn weal nieterede ved sluleaetend le Whe cee tes maaan M 
LA SPT Ge RON See bg 65 1 LOO CEM. ce etotonte rs 2 1 5 
(Bras i Gn lie a ve 2 Dahan be career Be aries Li eee 9 
ASA oe Uae Licesene s UH Aa wou ie lt atetk turers NE a ald tes 4 
1G a NITE PONTE, POOR EMMA Mee Le ett 
AW hese 1 ae Resear Be eS 2 OR AE BE Ah Dit oe ete tell cea 2 

53 39 8 15 9 | 40 164 

| 


Average diameter, including eight inches: Black spruce, 104 
inches; hemlock, 10% inches; balsam, 8? inches; yellow birch, 
134 inches; hard maple, 138 inches; beech, 95%, inches. 
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TABLE IX. 
AcreE No. 3. 
Lot 39, Township 20, Franklin County. 


DIAMETER. Spruce. | Hemlock. | Balsam.| Birch. | Maple. | Beech. | Total. 
BeGHCR -..;..... 18 15 2 Ta aes 25 61 
eo... .... gd UA ered renin Ba UR 6 tS HAE Eg A cvrealls 

eee yy LOR Geeta 2 1 104 40 
Se 5 2 Dy a dears ate'liete nite on 3 11 
Lee, (Ae 14 GF) teegs 8 2 6 36 
i) Oli iater'e erates [Nesters a Ua ieaigse sie en's neers 7 
AM. i bias 11 BR hala evens 3 1 3 20 
Uo 1 UL Assers ey. By Wateketec ats Latctotatecs 4 
SRM ss es a 3 5 CY Ait earn 5 ceaiig 3p At Hadeteah ats 3 7 
I adele cis. |ic swe cie'laie we sis s|a ene Tie ie rotera be tales 1 
Ne eae a irs Miers 2 2s Werle atone: 5 
Ne PN are tile) ste atures s lalanel «vidi a coe bla diese este ehs aldlne abated a 
PAU ae PIETER: SP oP Cie We ok clicnciiar a le cen sae) A lietig’ alt 'w.a| eletsana ce he ananeretat aerators 
21 et ae MBER elied sald eseheieee in oad Wis, Nis. alld dt she tte whaceeel e E 
5 pes 0. 1 My sea Fl Nee EE UR nae: 3 
Co Pd en eee ER Wale cavces dictatelecteta'liahvtg.ciate Wal sit ame etna c0 
CO OS ae 1 Sah Vas stat sae eI Teta ?et & 2) Pe eee 5 
RI re oo |e ctere + i May ike viet ats fatate’ ale a |'eheaaceacd (ateeemenene 1 
Bones. ong cceeoky ARON ates dP fievar eters Me raldtehe: « Pctetete: Sys: (aan 1 

| 83 | 49 3 | 22 | 9 50 | 209 


Average diameter, including eight inches: Black spruce, 112 
inches; hemlock, 124 inches; balsam, 9 inches; yellow birch, 
134 inches; hard maple, 174 inches; beech, 94 inches. 


92 THE ADIRONDACK BLACK SPRUCE. 


TABLE X. 
Acre No. 4. 
Lot 39, Township 20, Hranklin County. 


DIAMETER. Spruce. | Hemlock.| Baisam.|} Birch. | Maple. | Beech. | Total. 
BUNCHES te wane 14 9 1 LR Geshe 5 30 
Qi MSO ON ST EL GE arches Bi Siar arepe late ec araltada (enh sie sn ard | ate eae a ee 

LO} Sa a este 7] 4 il WP ec ee 5 20 
11 TFA. wpehcieee gees Bl die subits Kee Mars vet ele (Bi Rd cimie teh Mg ete Marianas 2 73 
12 aires iat Cree B 11 rae ey 4 1 5 25 
SD Rey Wie wits ene eek AWE ta se e's | enenatetele 1d up anad ekeraiars 5 
14 SSeS ee ckenereie 6 yA Re el BP 4 13 
15 ASK wisi, ater te ate SO) lacetotay ee tell etiam uf 2 2 8 
16 Se ca Beta) Aor ate Merl esate har eur ata eve aie tol ec uraredee 3 1 4 8 
Ube Be iiea OEP i DE ek eels VEU Gre akath Gil oh a tale out aa@itt et stern, anna 2 
LS oe ence tate’ 8 Ae ee ier wets ua eee tre @ LL iieeeeers 5 
LO ho irae na cel oe dee aly ote ekeodta pg eo eretale hal eter a ear 
CRM Le nce ot Wn Waar tne Sib LA mt 2 se ytd | 3 
21 WO a ee Uy rE leet y Gash kt 1 eames 2 
22 Trt Mec ale bien a Pe Wy ere Pini i err ihe tw eh 
23 Ce ad eh ab ciate el acala tea lag oe a lklph elon al Waa bedt i etin e tee a 
Oe WSC E As Whe Lee Tus Wailea Paw gue teal fe rata ga lee oi erence | eae ae ee 1 1 
28 Rie web urer g's ay tn car eat fe 1 Sh avec ce faba @ alee tail eben ar eee 1 
3 Ppstgunes RRA Senora L Hicker | ieee | mes, 1 
PODMOEISTIRINE 9 faces EREA Red Sst WEE RSM os) eA) Piet 
60 21 | 2 14 | 7 | 28 | 132 


Average diameter, including eight inches: Black spruce, 11% 
inches; hemlock, 11% inches; balsam, 9 inches; yellow birch, 14 
inches; hard maple, 16% inches; beech, 123 inches. 

The trees noted in the next table were counted and measured 
by Foresters Olmstead and Sanford on an acre located on Lot 31, 
Township 19, Town of Altamont, Franklin county. On this acre 
all trees above four inches in diameter were included in the for- 
ester’s notes. Although ina different township and several miles 
to the westward it will be noticed that the composition of this 
piece of forest is essentially the same as that shown in the four 
preceding tables. 
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TABLE XI. 
Acre No. 5. 
Lot 31, Township 19, Franklin County. 


DIAMETER. Spruce. | Hemlock.| Balsam.| Birch. | Maple. | Beech. | Total. 
METOGIICR oes. 3 3s 21 1 Loaigus tec 1 1 a 
6 UMN c's 5 Z 3 6 Dipetots ats 2 19 
fi MEET oc 6 w oes 7 2 LY AN en tercre Tatra: aita'aie 1 14 
8 RE eis vs es 15 1 Loree, 1 14 43 
Se 0S Weak gt OAL lo wesw ald Fecovetaceta Tivie'e © biel suere: sisi fy b) guet ale Lalteret elle 

10 MT esi cia anes 13 PTA OS a te Disle wie ates 5 23 
11 Bee hier dle! a'e Ss s 2 LPR Ie ee lich latedete Lg iare. © 96 2 5 
12 OS ee 9 4 2 il 2 15 33 
13 0 EGR ee Peer ees US Cay Pes eerie tc ureciri coe 4 5 
14 8 EE 3 me Pe 1 ] 3 12 
OS ee eae DR ec et) PO I a ceed iat Oaeke 1 2 
DRM Pe aes v'sles 11 Aah eos tN 1 4 2 g 23 
Pee eV Suva hl Leta alee ale | ele sie alee aisles e apace e's ee lial e. ws 
(ae 8 | 50S Ea FAR sy Tee Gla 
TE ES cara Ere ee Dae ee tes l 
MEET. e eos acc lco: aie |isvecal o's Woot « etaiess, = Dy Were Ue ra tens i 2 
21 Ie eens Vela ks [dle aie taille lalareteen tctenaiet ans 1 
RR eo cs e's Gel et d eeme a te atte 1k Patatan se hut eae: 4 
on PE ecb] OL CETTE? BACON ACP PRERESE eM at eran cores EVER Md reas 
Ce 7 he Beal a la hey a 1 Lauper 4 

101 bere wih ae | Giana | 239 


Average diameter, including five inches: Black spruce, 1075 
inches; hemlock, 124 inches; balsam, 6? inches; yellow birch, 
14,2, inches; hard maple, 144 inches ; beech, 10} inches. 

The general composition of the Adirondack forest is fairly rep- 
resented by the species shown in the five preceding tables. But 
in traveling through the wilderness exceptional forest tracts will 
be often noted. In some localities, as shown in Table XII, the 
hemlock predominates, and the spruce is of secondary importance. 
In others the white pine, which has nearly disappeared from the 
Adirondacks, is still to be found. Then, again, in some places 
only one of the three dominant hardwoods is growing. 

In illustration of these exceptional types of timber land we fur- 
nish here some tables based on notes and measurements made by 
Forester Frank C. Parker, who was instructed to examine certain 
tracts in Essex county. 
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TABLE XII. 
Acre No. 1. 
Lot No. 12, Roaring Brook Tract, Essea County, N. Y. 


SPECIES. Trees, eect Standards *| Feet, B. M.| Cords. 


Black Spruce (Picea nigra)| 11 | 12—16 6.90 | 1,262 2 
Hemlock (Zsuga  Cana- 

GENSI8) 6 ok ee ve cw caf), 85 ft 12-40 10 92°00) 6ee eo 
Yellow Birch (Betula lutea) Bl VB BON ra vlc 9) tm ape et 
Hard Maple (Acer sacchar- 


ONLITLY Os Pe ouehe te ate tens tee OF 1 LO 2B ore ee i tes oe 
Beech (Fagus ferruginea).) 36.) 10—94.1... 0.) 
Basswood (Tilia Ameri- 

COTO) a he eae ate 1 | 20— nig tetera aS owe (ete = eee 

Totals ce eee oe J fd), as as OBO Ia anc ete 2 


Nortss.— This acre was selected in a virgin forest, situated on a gentle slope, well watered, 
with an easterly exposure. Ground slightly rolling. A fair type of forest in which the hem- 
lock predominates. The altitude is about 1,700 feet. The land is owned by the State. 


TABLE XIII. 
Acres No. 2. 
Lot No. 12, Roaring Brook Tract, Essex County, N. Y. 


SPECIES. Trees. | Diameters | standards, | Feet, B. M. 
Black Spruce (Picea nigra)...... 11 | 8—17 4.55 832 
Hemlock (Zsuga Canadensis).... 7 | 16—28 | 12.08 2,210 
Balsam (Abies balsamea)........ 10 | 7—16 2.96 541 
White Cedar (7huya occidentalis)| 13 | 10—20 9.13 1,671 
Yellow Birch (Betula lutea)......| 88 | 10—21 } ...... | ccc ek 


Beech (Fagus ferruginea)....... 7.) 12-20 1) oii 's ee ee 


—_—_—_—oOOC—_—o COO OO ——S | — 


Alotals as G34, coeaetene meee tear BO erie 28.72 5,254 


- 


Notgs.— On high land with an easterly exposure. The surrounding forest has the appear- 
ance of having been burned over at some previous time, many years ago. The original field- 
notes pertaining to the survey of this lot call for a corner on a burned hill. This corner is only 
a short distance from the strip on which these measurements were made. The hardwood 
has the appearance of a second growth, and some of the larger ones show the effects of fire. 


*A “standard” log is 13 feet long and 19 inches in diameter at the smallest end, inside the 
bark, and contains 183 feet of lumber, board measure. In the Adirondack forests the lumber- 
men cut all their logs 13 feet long. 
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TABLE XIV. 
Acre No. 3. 
Lot No. 12, Roaring Brook Tract, Essex County, N. Y. 


SPECIES. Trees. bar AS Standards. | Feet, B. M. | Cords. 
Black Spruce (Picea nigra)., 28 | 8—21 | 21.54] 3,942 6 
Hard Maple (Acer sacchar- 
Me ee cc) AT | 1088 | eee el iste ee 
Beech (Fagus ferruginea).| 438 | 7—21 | .....- | -seeee | eeeee 


ee TIS | Se ol bal 185949 6 


NE 
_————————_ 


Norses.— This acre is a primitive forest in which the hardwoods predominate. It is on a 
piece of table land, well watered from slopes on either side. The maples and beeches are 
thrifty and tall, this acre being a good type of an Adirondack forest in which there is a good 
growth of spruce intermixed among the hardwoods. The undergrowth is composed largely of 
Mountain Maple (Acer spicatum) and small Yellow Birch. 


TABLE XV. 
Acre No. 4. 
Lot No. 12, Roaring Brook Tract, Essex County, N. Y. 


SPECIES. Trees. yan ale Standards. | Feet, B. M.| Cords. 
Black Spruce (Picea nigra).| 73 | 9—18 | 37.00) 6,771 12 
Hemlock (Tsuga Canaden- 
ih ES aaa | MISE To Pc eee ota an Batch 


White Cedar ( Thuya occi- 

BEITEL Sie teal: Sete weet os 46 9——22 18.24 AGB lot neuer nee 
White Pine (Pinus strobus).| 12 | 24—87 | 101.55 | 18,583 | ..... 
White Birch eng papy- 

BREEN RNY cop ener dia hous 2 LTA Sa Gu Wiusania gets oie cd daw beleta\e 


Breet oe Oe te PAD beac ee (LL COw.L i [o0, 018 12 


Notzs —This acre represents a portion of virgin forest situated on rising ground, well 
watered, a small brook running through a portion of it. The slope has a westerly exposure. It 
is a fair example of the ridges on which the spruce predominates, and where it grows in com- 
pany with other conifers. 
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TABLE XVI. 
Acre No. 5 
Lot No. 12, Roaring Brook Tract, Essex County, N. Y. 


SPECIES. Trees. | Diameters | standards. | Feet, B.M. | Cords. 


Black Spruce (Picea nigra).| 36 | 9—20] 15.49 | 2,834 4 
Hemlock (Zsuga Cana- 

densis) soo ee ewe ce} EOS (8-260) 173d oe: 
White Cedar (Zhuya occi- 

CLETELGUCB) Oates c ain cfs wintelets 6 | 9—26 6.60. |". 1, 20871 Soe 
Hard Maple (Acer sacchar- 

TO) Me SEE EN 12°) LI—28 icc ss | late ue ty eae 
Beech (Fagus _ferrugined) . 43) 6-19 cl) Saw ee 
White Ash (Fraxinus 

AINCTUCGIUG) alien eine 1 | 20— ee es ac 


Totals ac 4e cee tate is bie le oo on es eee 39.46 7,220 4 


Notrs.— This acre was selected in a primitive forest, growing on a ‘* bench” or natural ter- 
race, well watered, with a northerly exposure. The undergrowth, in addition to the nurslings 
of the dominant species, was composed largely of Mountain Maple (Acer spicatum), with 
occasional specimens of Striped Maple (Acer Pennsylvanicum). The growth under and near the 
hemlocks was completely covered in places wiih the American Yew or Ground Hemlock 


(Taxus Canadensis). 
PA BLE AW IE 
Acre No. 1. 
Lot No. 206, Township 11, O. M. Tract, Essex County, N. Y. 


SPECIES. Trees. Payee Standards. | Feet, B. M.| Cords. 
Black Spruce (Picea nigra).| 52 | 5—16 | 14.49] 2,651 4 
Hemlock (Zsuga Cana- 

ENBTEY Soo iha aiaieteiar satan bee 26 9—28 20.00 3,660) )) Stas 
Balsam (Abies balsamea). . 44 | %7—16 9.00)) 1, 6479) Sore 
Yellow Birch( Betula lutea) Bist) $620 cay |. | ity pat aE 
Hard Maple (Acer sacchar- 

VIVUVIEY alw) paasa baa Reais tay 14) 8-22 1 Ae ee) Cet 

LOGAS i ties vad Rae ree MLN On tenn te 43.49 7,958 4 


Norrs.— This lot (206, Township 11) was lumbered about 33 years ago by C. F. Norton, at 
which time the pine and spruce were cut; but the spruces under 10 inches in diameter were 
not taken. Since then-- about 16 years ago — it was cut over again, at which time some white 
ash and yellow birch was taken. as well as the larger spruce. 

This acre strip was measured off on level land, not low enough to be swampy, but a bench of 
table land. The crown covering is dense; and the timber, with the exception of the hemlock 
and some of the hardwoods, seems to be a second growth,— that is, it has been growing among 
first-growth trees, and has made a rapid progress after the interlucation made by cutting out 
he larger trees. 
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TABLE XVIII. 
Acre No. 2. 
Lot No. 206, Township 11, O. M. Tract, Essex County, N. Y. 


a ee 


SPECIES. Trees, | Diameters | standards | Feet, B. M. | Cords. 
Black Spruce(Picea negra).| 51 | 5—16 | 20.00) 3,660 7 
Hemlock (Zsuga Cana- 
densis)...... ee sas 15 \ 10945 2400 na aOR ately cl. 
Balsam (Abies balsamea). . 35 i ha pan OL OO! Hine SOU Bhar cals. 
Tamarack (Larix Ameri- 
LO ae Me ehalgy ts sake Tae FA Was egainte Ml T ae ne Heh 
Yellow Birch (Betula 
0 Bhi tal emem DOHA habe a te eel Ue etelora weve Lies feces 
Soft Maple (Acer dasycar- 
05) Ee ee Ae aC Wa sceg ries te gt untni bytst acai 
08S eae LDN Vis vetare ts « 54.00 9,882 f; 


i ES 


Norrs.— This acre was measured off at the «xtreme end of a bench of table land extending 
toward aswamp. The undergrowth is mostly smal! yellow birches and mountein maples, the 
latter appearing only where the cutting had been severe, evidently places where the ground 
was originally cleared for skidways. 


TAT pl 
Acre No. 3. 
Lot 206, Township 11, O. M. Tract, Essex County, N. Y. 


ee 


SPECIES. Trees. Haaren Standards. | Feet, B. M.| Cords. 


Black Spruce (Picea nigra) 15 | 8—22 9.00 | 1,647 3 


Balsam (Abies balsamea).. Bee me arte LA Wns dete whe bal tid ate exe 
Hard Maple (Acer sacchari- 
Oe she ibs 30 | 9—28 rae cae ee Aer 
Beech ( Fugus ferruginea BUN Wicca ty Rae he a epee uate’ 
AB ide okie mae eee 89 uy 9 90 1,647 5 


Norss.— This acre was selected on a hardwood slope with a northerly exposure. Inter- 
spersed with the larger trees there was a large number of smail yellow birches and maples, and 
in places, groups of small balsams, all under five inches in diameter. Only a ¢3w of the hard- 


wood trees had been cut by the lumbermen. 
The crown development was dense, and the forest in good condition. 
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TABLE XX. 
AcgzE No. 4. 
Lot 206, Township 11, O. M. Tract, Essex County, N. Y. 


SPECIES. Trees. eigen Standards. | Feet, B.M.| Qordg, 
Black Spruce (Piceanigra).| 36 8-22 15 | 2,745 5 
Hemlock (Zsuga Canaden- 

LE AA aoe eee teooea raha 30 | 19-27 90 | 8,660 | ..... 
Balsam (Abies balsamea) .. 10 Ge LON aie are) | his alee tl 
Yellow Birch (Betula lutea); 27 (Gor EIN er Penge! seeee 
Beech (Fugus ferruginea).| 40 B= 200 | iiss ee 1h \c ae ee eter 
Black Cherry Prunus sero- 

GENO) Nt tesco Bees 3 G20) bale Ciena ee 

Otainye eee LA Gls Reape 385 | 6,405 5 


Notes.—This acre is on Jand sloping toward the east. On this strip there is a cluster of 
spruces that have all the appearances of being a “‘first-growth,” although the trees are not 
large. It is evident that at the time of the first cutting these trees were considered too small 
for saw logs. 


In several instances the owners of spruce timber lands in 
northern New York have shown an encouraging and commend- 
able tendency to manage their property with reference to sus- 
tained productivity. Instead of taking all the merchantable tim- 
ber available for immediate profit, they have restricted their 
cutting materially with the intention of securing further growth 
and further revenues in future. The cutting of small spruces for 
pulpwood has been prohibited on many large tracts, although the 
revenue derivable from this source is large and available at any 
time. Furthermore, the cutting for lumber or saw-logs is 
restricted to trees 12 inches in diameter on the stump. 

Although this is a step in the right direction, and something of 
an improvement on previous methods, there is little in it worthy 
of the name of forestry. As an approach to scientific or even 
intelligent forestry methods it is a very slight advance indeed. 

It is true that spruce lands in our State have been cut over a 
second and even a third time, at intervals of 25 years or there- 
about, and that such cuttings have proved remunerative. But 
this was not rendered possible altogether by any increase in the 
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rate of growth due to the interlucation resulting from a previous 
thinning of the trees; nor in any great degree to the natural 
increase in size during the intervals. 
These successive crops of spruce were due for the most part to 
other reasons. In the first cutting only the larger and easily 
accessible trees were taken. Large trees were often left because 
it did not pay to cut roads to them, the roads being confined to 
the areas on which the timber grew thickly. In the second cut- 
ting roads were extended into these areas of scattered spruces, 
‘some slight increase in market price warranting this additional 
expense. The large trees left at the first cutting were then taken 
out, together with many others which had become large enough 
through this additional period of growth. The third cutting 
becomes feasible 25 years later by reason of increased market 
values, improved means of access, and the demand for pulpwood 
—the latter demand alone making it profitable in many instances 
to cut over an old tract where the sawing timber by itself would 
not yield enough to pay the expense of “lumbering” it. Of 
course, the younger spruces increase in size during the intervals 
between operations, and at each return the axeman finds some 
trees large enough for saw-logs which previously were too small. 
But too much stress has been laid on this factor in the question, 
while too many other and important points have been ignored. 
Assuming that our spruce forests are to be managed, for a 
‘period at least, under the well-recognized and accepted forestry 
method known as that of “ selection,’ we will waive the all- 
important question of cutting for improvement, and turn to that 
of cutting for revenue — for future and continuous revenue as 
some of our well-intentioned forest owners are pleased to term it. 
This method, which for convenience may be termed cutting for 
revenue, can not secure the desired result — that of the perpetual 
maintenance of a merchantable species — unless the cutting 1s 
confined to mature trees only. Nothing short of this will answer. 
Now, it would be difficult to say just what diameter should be 
assumed in defining a matured spruce. This is evident from the 
figures in the preceding tables. Moreover, this diameter must 
vary in different localities. Such diameter can not be ascertained, 
if at all, until working plans covering a century of improve- 
ment cutting, seeding or planting have been exploited. It would 
be idle to discuss it here. 
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But if there is to be no improvement cutting, if our forest 
owners prefer to start with a fixed diameter as a basis for restric- 
tion in revenue cutting — “a rule of thumb,” as Dr. Fernow calls 
it — such diameter can be fixed approximately in each locality ; 
and when thus determined, if it approximates closely the averave 
diameter of the matured spruce, it may answer as a first step ina 
right direction. Such diameter need not be fixed at the maxi- 
mum. On the contrary, something should be subtracted to offset 
what is termed in forestry the interest account. A perfectly 
managed forest is one that will produce the greatest possible 
revenue and maintain it. It is evident that as a tree approaches 
maturity there comes a time in its slowly waning growth after 
which the increment will not equal in value the interest on the 
money obtainable if cut at that time. Before felling a tree it is 
not necessary to wait for the signs of decay that announce the 
cessation of growth. The tree may be turned into money vefore 
that, and, in view of the interest account, thus yield a greater 
profit than to wait for its maximum development. 

It would be impossible to name any diameters here which 
should govern such cutting. But any owner of spruce lands can 
arrive approximately at the proper size if the question is 
approached intelligently and honestly. Certainly, the twelve inch 
limit now in use falls far below such requirements. A tree six- 
teen inches in diameter yields twice as much lumber as one of 
twelve inches; and one twenty inches yields four times as much. 

By harvesting matured trees only, the land owner receives the 
legitimate income from his property, and makes it a perpetual, 
interest-bearing investment; by harvesting the timber before it 
attains its growth, he decreases the future productivity of his 
land, and, for the sake of immediate returns, makes a heavy draft 
upon the principal. Moreover, if he confines his cutting for 
revenue to mature trees he not only preserves his principal intact, 
but by adding to his work some judicious improvement cutting 
he can increase the value of the principal and its corresponding 
productivity. 

Many owners of spruce lands have been encouraged by the 
repeated crops attainable from cutting on a basis of ten or twelve 
‘nches in diameter on the stump to assume that such returns may 
be obtained perpetually. Even if this could be done the yield 
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thus obtained must be inferior in quantity and value, like any 
crop that is gathered before it is ripe or has attained its full 
growth. 

It is maintained by experienced foresters, and with good rea- 
son, that the persistent cutting of any one species, especially 
where it is done before the trees have attained their full size, 
tends to the deterioration and, ultimately, to the extinction of 
such species. This ought to be evident without going into the 
technical reasons. 

It is not intended in this report to criticise unfavorably the land 
owners who are willing to accept pay for twelve-inch spruce. It 
is their property, and if they prefer the cash in hand to future 
payment they have the right to accept it without comment. In 
fact, many. who advocate other methods would probably do the 
same if they were fortunate enough to own spruce timber lands. 
But the owners of woodlands who are able to hold them, and who 
may wish to manage their forest so that it will yield the greatest 
revenue, and are willing to waive immediate returns in favor of a 
permanent, revenue producing investment will do well to study 
this question carefully. 

The felling of immature spruce merely for revenue should be 
discontinued. Mature trees, however, should be converted into 
money. Part of this money could be set aside with advantage as 
a fund from which to pay the expense of improvement cuttings, 
_ through which the growth of desirable species would be fostered 
and inferior ones eliminated. The work of the axeman should 
not be limited to the mature trees which are cut for revenue, but 
should include the removal of all diseased trees and inferior 
species, large and small, even though such timber does not yield 
one cent to pay for the work. Then, again, it might be necessary 
often to allow sound, mature trees to remain, because their 
removal might influence surrounding conditions so unfavorably 
as to inflict a loss greater than their value. But to go further 
into this subject would involve the recital of technical details of 
management which are foreign to the scope of this article. 

Some mention should be made here of the natural tendency of 
the Adirondack spruce to reproduce itself, a fortunate character- 
istic that, under the guidance of skillful foresters, could be utilized 
with great advantage in the work of forest improvement. But 

11 
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land owners who persist in cutting down to a small diameter on 
the stump should not rely on this natural seeding of the spruce to 
correct their faulty system. In the dissemination of spruce seed 
and starting of natural plantations, nature has proved whimsicals 
and while the young spruces generally succeed the poplars and 
bird cherries on the burned lands, they often fail to restock the 
lands of their own habitat which have been rendered bare by 
injudicious cutting. 

The thrifty landowner who would manage his spruce lands 
rightly should not only confine his cutting to sound methods, but 
should employ a skillful forester whose judicious, fostering care 
of the seedlings, together with some provision for the dissemina- 
tion of seed, will insure that future stability of income which is 
the main object and aim of intelligent, scientific forestry. 

The foregoing paragraphs have dealt solely with the question 
of the black spruce, because the other merchantable’ 
species in the Adirondack forests growing in company with it 
are seldom accessible. The white pine, except in few localities, 
was removed years ago. The hemlock is valuable mainly on 
account of its bark, and in many townships is not cut at all. The 
hardwoods, though merchantable near the borders of the forest, 
owing to their accessibility, are not marketable for the most part, 
as the logs can not be floated down the streams. 

Still, the roads and railways which are penetrating the forest 
in Increased numbers are fast rendering the hardwoods accessible. 
The time is near when most of the broad-leaved trees in the Adi- 
rondacks, as well as the conifers, will become merchantable spe- 
cies. The same provisions which should regulate the cutting of 
the spruce will apply to them also. The value and pro- 
ductivity of these timber lands will be correspondingly increased, 
and with the proper management of our woodlands American 
forestry will occupy its rightful place asa beneficent facto’ in our 
political economy. 
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